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AM TLIMENT LZSZZIPTIVE SUMMARIZES

P A

Inzrcéuczicn and Exzlazatzicn cf Ceztaats
1. GENIZAL: This dccument nas Te2en gracaraed €2 previde iafcrmatica on the
Szrazagic Celanse Iaiziative Crganizatica (SDIO) Research, Develccmeat, Test
and Zvaluazicn (ROTRI) pregraim €S the coagressicnal committees during the FY
1833/77 1331 zudgat heariags. The descriztive summariss provide narrative and
flscal inafcrmaszicn cn the STIO program elamelts aad tle ;z:jects ccatained
tmaral <
“o2r21d. ——

2. CCMZAZISCN CF 7Y22/91 SUMMARTIS WITH THE AMMENDEID T733/33 SUMMAZIZS: A
diract cumparisca cof the FY33/91 and ammended F739 suimissica will reveal
diifarancas rasulting froem the fcllewing factcers:

3
s

a. ew zrogram elament, Phase I Full Scale Develcotment, has been
addad t2 carry =nes2 sroldects which ara exgectad to racaive Defense Acguisitien
Zcard Milasccne IT astreval duriag this tbudget gpericd. Ia tals tudget
sizmissicn. a single sreciect, the 3cest Surveillaance Tracking Svstem, is shcwmn
i1 the new Irogram elament. C's Five-72ar Levelczmant Flan l arcugh FY94)
r2ilacts furzher iacraasas in the new sregrzm elament In ancicipaticn cf
addizicnal Phase I preolects migrating te £ull scale dav --c-ueat

2. Thners mave alsc r2en & aumber cf adlustments caused Dy the progress cf
sevaral treoiects thrsugh the Dem/Val thasa towards TSI, Tasks within pro-
f2cws ntave e mevad to diffarant prejects and, in scme cases, extire prsjects
nave mevaed t2 a new trogram elament. Ia shert, SDIC's criginal structure,
wiichl was strictly aligned zv procgram element resseasizility, is acw function-
ally aligned. Thus while many cf the zrcject titles dc ramaia the same, the
fundiag lavels and descrizticas in thls tudget submissica will vary frem the
7733 smmeadsd 2udgat Submissicna la FeZruary 1338.

c. Tals s:uzmissica alsc se2ks ke sagragate the fuindiag and grevide a seza-
ratz narrative fcr scme cf the suggert and adjuact prejacts that have, herate-
f2rz, Te2n comzinad with tis majer tachnical srojects. Sgecifically,

1. the Iancvativa Science and Tachaclegy eficris ncw agzear as
Frcject 81 in each grogram elament,

2. Surzzer: Pregrams now atiear as rrcject 83 ia each pregram element,

3. Tachaclegy Asclicaticns (fcrmerly a gertica cf the Qu*pc:t Fregrams
trciect in the SA/3M gregram elemeat) ncw stands alcae as Freoject 85 (still ia
the SA/3M zrogram element), ‘

4. Test & Zvaluatica (fermerlv a periicn cf the Suztert Pregrams
creiect ia the SA/3M pregram element) ncw stands alene as Froject 47 (still in
the SA/3M pregram element), aad

S. tas Ccuntarmeasuras pregram (pravicusly mzazicned in tie SATRA
tregram elament summary) ncw asrears as Frcject 53 in the SLXT program
glzmant
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A. (U) RISCUSCES: [$ ia thcusaads)

IV SuMMARY

udget Activity: 02 Advaaced
Technclegy CLCevelcrment

Freject 7738 r789 FY39 TI31 To Tot
NumZer & Title Acztual Est Est Ist Cemz_  Precg
31 Radar Disc D ta Csll (W) 16,267 21,175 28,955 223,982 Ceatinuiag
02 Cpgsical Disc & Data Cell (U) 99,273 110,534 123,822 162,747 Cecatiauiag
03 Microwave :adar Teca (U) 17,238 14,323 23,988 27,003 <Coatinauing
°4 laser Radar Teca (U] 79,350 89,771 98,852 131,839 Cecatiauing
05 Passiva Sexascrs Tech (U) 55,341 71,299 95,854 105,342 Ceatinuing
06 Signal Prccessiag Tech (U) 63,122 81,943 100,843 105,327 Contiauing
07 Iatsractive Disc Te2ca (U] 23,141 13,980 37,941 47,322 Cocatiauiag
08 2ccst Demc/Val (U) 173,933 235,000 87,511 -2- cmpleted
03 Midccurse Demc/Val (U) 37,745 127,956 153,754 314,315 Cecatinuiag
13 Midccurse Zxserimenc (U) 93,731 33,531 42,930 23,353 Ceatiauiag
11 Tarminal Demc/Val (U) 36,232 72,383 144,475 155,343 Ceatiauing
12 SATZA Suzzert (U 117,215 122,530 217,543 214,114 Ceatinuizg
81 I=aT/S82Ix (U) 53,374 43,239 95,6805 114,838 Continuing
82 Celta Star (U) 7,539 -0~ -0- -3- Ccmcleted
33 Suzzert Programs (U) 43,510 31,881 32,962 35,015 Contiauiag
TCTAL TCR TICCRAM ILIMENT 934,533 1100,735 1231,023 1435,000 Ceatinuiag
2. (U) 322IZF CECSCIISTICN CF ELIMENT: ne Surveillance, Acq,ia;.Lcu, Track-
ing and Xill Assassment (SATXA) pregram elemeﬂt is cae cf six estaZlished to
imslement the Prasideat’s Strategic Lefeanse Initiative. The gregram is
fccused ca davelczing technclegy to sense infcrmatica for initiaticn cf the
defansive a2ngagement, aad fcr battle management and assessmeat cf the status
cf fcrsces tefcre aand during an engag . <. agaiast ballistic missiles. ZIforts
encemzass signal and data processiang ¢ ~¢ ‘iscrimination cf tarszatening reentry

vehicles frcm cther ccjects and kbackgr.. ds. Th
must crerat2 raliakly in the adverse eavircameat
detcnaticns cr direct enemy attacks in any cf th
jectcry phasas: boost; post-boost vehicle deple
nal. The majcr research areas are:

1. (U) Develcrment and preducibility ef h
hardened passive senscr elements and senscr syst
lengtas in the electrcmagnetic spectrum ranges ¢
viclet.

2. (U} Develczmeat of signal and data pro
algorithms with emghasis on hardware size, weigh
radiaticn hardness, and on scftware algerithm va

3. (U} Cecllecticn of radar, cstical, aad
sunds, cn signature data of kallistic missiles
entry venricles, and the develctmen: of discrim

4. (U} Develcozmeat cf radar aad laser ima

tarsat aad nca-threat ccjects in pest-tcost vehi
terminal phases.

e SATXA system is ccmplex and
s caused by nuclear weagon

e four ballistic missile tra-
yment; mid-course; aad termi-

ighly seasitive, radiation
ems in a variesty of wave-
£ infrared, visible to ultra-

cessing hardware and software
t, power ccnsumpticn, aad
lidity and efficiency.

imagiag data ca natural back-
, pcst-bceost vehicles, and
inaticn technigues.

gers to discriminate Letween
cle deglcymenz, mid-course aad

ACLASSIFIED




FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 01
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESQURCES ($ in thousands)
Proiecz Title: Radar Discrimination and Data Collection (U)

Popular FY88 FY89 F{90 FY9l To Total
Name Actual Est Est Est Comp Program

Radar Discrimination (U)
16,267 21,175 28,995 28,952 Cont Cont

B. (U) BRIZF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(GO TD 6, 0.0.0.6:6.6.6.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0.0.0.0.:0.6:0.0.0.0.0.0.0.0.0.0,6,6.0.0.0.6,0:6.0,0.0,6..4
00000 K0.0,0.00.0.0:00.0.0.0.0.6:0.0.0.0.:0.0.0.0.0.0.0.0.0.0:6.0.0.0.0.0.0.6.0.0.0.0.0:0,0.6.0.6.0.0,6:0.0.0,0.0.0.0.0.0.0.6.0.0.6.:6,0.0.0.0.0.0.0.0.¢
D O0.0:0,0,0.0.00.0:0.0.0.0.0.0.0.0.0.0,0.6.0.0:0.0.0:6.6.0.0.0.0.6.6.6.0.6,0,.0,0.0.0,0.6.0.0.0.0.6.6.0.0.6.6.6.0.6,0.0.0.6.0. 4 0.6,6.6:6.0.0.0.6.
§:0:6.0.0,0,6.0.0,0,6.0,0.0.5:0.0.0.0.0.0.0.0.0.6:0.6:0.6:0:0.0.0.0.0:0.0.6.0.0.0.0.0:0.0:0.,0.0.0.6.0.0.6.6.0.0,0.0.0.0.0,0.0,6.0.0.60.0.6.0.0.6.6.0.0.9.0. ¢
D.0,0,0.5.6,6:6,0.,0,0:6.6:0.0.0.0.:600.0.0.0.,0.0.0.0.6.0.0.0.0.0:0:0:0.0.0.0:6.0,6.0:0,6.6.0,6.0.6.0.0.0.0:0.0,6.0.6.0.6.0,6,6.80.0.6.0.0.0.0.0,0.0. 4
RO 6 6.6.6,0,0.6.0.6,:6,.0,0,0.0,0.60.6.0.0,0:0.0.0.0:6.0.0.0,0.0.0.:0.0.0.0:0:0:0.0.0.0:0.0.0.0.0:6:6.0.0.0.0.0:0.0.6.0.0.0.0.0.66:0,0.0.6.6.0.0.0.0.9.0.¢
D 020.0.0:0.0.0.0.0:6(6.0.0.6.0,0.0.6.6,0.0.0.0.0.0.0.0.6.0:0.6.0.0,0.0.0.0.9:0.0.6.0.0.0.6.0.0.0.0.0.0.0:0.0.0.0.0.6.0.0.0.0.0.0.50.8:0.0.0,6.0,.0.0.9 0.4
) O KE00. 006 6:0.0.0.6.0,0.0.0.0.6.60.0:0.0.0.:0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.6.0,0.6.0.0.0,0:6.0.0.0,0.0,0.0.0.0.0.0.0.0.0:0.60.0.0,0,0:6.0.0.0.0.6.4
POGO K00 006 6:0.6:0,0,6.0.6.0.0.6:0.0,0.0.0.0.0.0:0.0.0.0.0.0.0.0.6.0.0:0.0.0.0.0:0.0.6:0.0.0:0.0,0.0.6:0.0.0.6:0.0.0.0.0.:K06:0.09,6,0,0.0:0.6.6.4
10.0.0.0.0.6,0,0.6,6.6.6.0.0:0.0.0.0.0.0:0.0.0:0.0.0.0.0.6.0.0.0.0,0.0.0.6.0.0.0.0.0.6.0.0.6.6.0,0.0.5.0.0.0.0:6.0.0.0.6:0.6.0.0.K08.0.0.6,0,0.6.0.0.0.0,0.¢
D.6.0.0.0:0,0.0.0.0.0.0.6.6:6.0.0.6:0:0,6,0..0.0.0:0.0.0.6.0:0.0:6.0.0.0.0.0.6.0,0.0.0.0.0.0.0.0.6.0.6.0.0.0:0.0.0.0.0.6.0.0.,0.0.0,6:6.6.6.0.0.0.0.¢
).6.0,0,6.0.0.0,0.6:0.0.0.6.6,6.0.0.6.0.0.:0.0.0.0.9.0:0.0:6.0.:0:6.0.0.0.6.0.0.0:0,0.0.0:0.6.0.0.0.0.0.0.0.0.0.0.6.6.0.0.0.0.0.0.0.0.0,6.0.0.:0,0.0,0.6.0.0 6.4
).6.5.0.0.0.6,0,6.0.0.0.0.6,6.0.0.0.0.:0.0.0.9.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0,0.0.0.0.0.0.0.0.0.6.0.0.6.0.0.0.6.0.6.0,0.,0.,6,6.0.0.¢
D, 0.0.0.00.0,0.0.0.6.6.0.:0.0,0.0.0.0.0.0,:6.0.0.6.0.0.0.0.0.0.0,0.0.0.6.0.6.6.0,0.6.0.0.6.0.6.0,0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0,6.0.0.0.0,0.6.0.0.0 ¢
):0.0.0.0.0.0:0:.6.6.0.0.0.6,6.0.0.6.6,6:0,0.0.0.0.0.0.0.0.0:0.0.0.0:6.0.0.0.0.0.0.0.0.0.0.6.0,6.0.0.0.0.,0.0.0.0.0:0,0.0.6.0.0.0.0.,0.6.0.6,6.6:0.6 ¢
). 06.0.6,0,:0,0,0:0.0.:0.6,0,6,6.6/ 0. K0 60.6,0.0.6.6.6.0.6.0:0.:0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.6.6,0.6.0,6,0.6. 6 8.0.0.0.0.0.0.0.6.6.:0.0,6,6,,6.6.:,0..4.4
) 0.0:0:6,6.0.0.6,6.0.0,6.6.0,0.6.0.0.0,0.0.0.0.0.0.0.0,0.0.0:0.0.:0.0.0.0.0,0.0.0.0,0.0.0.6:0.0,0.0.0.0.6.0.0.0.0.6.0 ¢

(X) The Radar Discrimination task consists of the development, testing
and evaluation of radar discrimination algorithms. XXXXXXXXXXRXXXXXXXXXX
D0,0:006(6:6.:6:0,0.6.5.0.0:0:0.0.0.0.6,6:0,0.0.6.0.0.0.6:0.0,0,0,0:0,0.6.6.0.0.0.0.0,0,6.0.5:5.0.0.6.9.6.0.6.0.0.0.0..9.0,0,0.9.9.6.6.6.0.6.0.0.6.6. ¢
D:6.0.6.0:6.0:0:0.0.0:0.0.6.6.6.0.0.0.0.6.0:6.0.0.0.0.0.6.0.0.0.0.0.0:0.0.0.0.6:0.0.0.8.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.6.0.0.6.0.6.0.0,0,6.0,0.4
):9:6.6.6.6:6.6.6.0,0.0.0:0.0.0.0.0.0.0.6.6.0.6.5.0:60.0.0.6.0.6.0.0.5:0.6.6.0.0.0.6.6.0,6,6.6.0,0.0.0.0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.0
0,6.0:6.0:0.6:6.0.0.0.6.6.0.0.0.0.0.6.0.0.0.0.0.0.6.0.0.0.0.0.0.0.0:0.6.6.,0.0.0.0.0.0.0.:0.0.6.0.0.0.0.0.6.0.0.0.6:0.0,0.0.0.0.0.0.0.:0.0.0,0.0.0.0.0.6.0.0.¢
D:0,0.6:0.0.6:0:0:0.0.0.0:0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.6.0.0.0.6.0.0.0.6.6.0.0.6.6.0.0.0.0.0.0.0.0.0.0.0.0.60.0.0.6.0.0.0.0.6.0.0,6.0.6.0.0,0.0.0.6.0.6.0.0.0.¢
D.0.6,0.0:0:6:0:0:0.6.0.6:0.0.0.9.0.0.6,0.0.0.0.0:8.6.0.0.0.6.0.6.0:0.0.0.6.6.0.0.0:6.0.0.6.0.0.0.0:6.0.0.0,0.0.0.0.0.0.0.0.0.0.6.0,0.0.0.,0,0.0.0.0,0.6.0.0.0.¢
) 0,0:0.0:0.0:6:0:0.0:0,0.0.6.0.0.:0.0.0.0.0.0.6.0.0.6.0.0.0.6:6.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.6:0.0,0.6.0.0.0.0.6.0.0.0.0,0.0.0.0.6.0.0.6.¢
:6,0.0.0:0.0.0.0:0.0:0.0.0.0.0.0.6.0.0.0.6,0.:0.0:0.0.0.0.06:0.0:0:0.0.0.6.0.6.6.0:0.0.6.0.6:0.0.0.0.6.0.0,0.0.0:0.0.0.0.0.0.0.0.6:0.0.0.0.0.0.0.0.0.6.0.¢
).9.0.0:6.6.0.6:0.0.0.0.0.0.0,6.0.0.0.0.6.6:6,0,0.0.0,0.0.0.0.0,0.6.0.¢

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) FY1988 Accomplishments:

IO QTP 6:6.0.0.:6.0,0.6.0.0.6.0.6:0.0.0.6.6.0.0.6.6.0.0.0.0.6.0.0.0,0.6.6,0,0.0.0,0.0.6.0.0.0.6.6,6,6.0.0.0.0,0.6,6.0.0.0.,0.6.6.6.0.0.¢
CIENO.OTIND 6.6.6.6.0,6.6.6.0.0.0.6.0.0.0.0.0.0.6.6.6.6.0,0.0.6.0.6.0.0.0.0.0.0.0.0.0,0.0,0.0.4.0.6.6.0.0.6.0..0,6.0,6.6.0,0.6.6,6,.0.6.0.¢
).0.0.0.0.0.0.0/6.6.6.0.8.60.6.6.6.0.6,6.6.6.0.0.0.0.6.6,0.0,0,0,6.0.0.8:0.6.0.0.9.0.0.0.6.9.0,0.0,6.6.0.0.0.6,0.¢

IO QTP 6.6.6.0.0.6,0/6,6.0/6.6.0.0.6.0.6.6,6,6.0.6.0.0.0.6,0606.00.0.6.6.5,6.6,0,0.6:0.6.6,6,6.0.6.6,6,6,0 ¢
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Program Element: 0603220C Project Number: Ol
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Xill Assessment (U) Technology Development (U)

QO TN K00,6,8.6.0.0.80000.0.6.6,6:0.6.0.0.0.0.0,0.6.6.0.0.6.0,0.0.6.0.0.0.0.0.0.0.0.0.0,0.0.0.0.0.0.0.0,0,0,0.6.0.4
D O0.6.0.6.0.6.0.0.0.0:0.0.0.0,0.0.0.6.6.0.6.:0.0,0.0.0.:0:0.0.0.0.0.0.0.0.0.0.0.0.0.6:0.0:0.0.0:0.0.0:0:0.0.6:0:0:0.0.0.0.0:6.0.0 ¢
ROO00.6:6.0.0.0.000.0.0.0:0.0.0.0.0.0.6.0.0.0.:0.0,0.0.0.0.0.0,6,0.0.0,0:0.0:0.6:0:0:0.0.0.0:0.6.0:0:0.0.0.0 4
B OROONON0E00080.60.0.0.0000.0.0:0.6.0.0.0.0.0.0.5.5.6.0.0.0.0.6.0.0.0.6.0.0.660.6.60.0.6.0 ¢
. 0.0.0.0:0,0.0.0.0.0.0.0.0.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.6:0,0.0.0.6.0.0:0.0.0.0.0.0.0:0.6.0.0.0.0.¢
AARKO.0.0.6.0.0.6:0,0:0,0,0,0.0.0.6,0.0.0.0.0,0,0,0.0.0.0.0.0.0,0,6.0.6.0.0.0.0.0.0.0.0.0,0.6.6.0.6.0.0.0.0.0.¢
) O000.6.0.0.6.0.86.0.0,0.0.¢

F71989 Planned Programs:

GO TIED 6.0.0.0.0,0.6.0.0.0:6.0.6.6,:0,0,0.0.0.0.6.0.6.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.6:0.0.0.0.6(6.0.0.6.0.4
):0.0.0,6.0.0.6:0,0,6.0.0.0,0.¢

GOTIED.0.6.0.0.0.0.0,0.:6.0.6(0,0.0:0.0.6:0.0.0.0,6.0.0:0.0.0.0.0.0.0.0.0.6.0.0.0,0.0.6,0.0.0.0.0.
(U) Continued work on the integrated discrimination evaluation plan.

FY1990/1991 Planned Program:

(GO IND 6,6.0.0,6.0.0.6.0.6,0.0.0.0.0.0.0,6..0.0.0.0.0.6.6,0.0.0.6.6.0.0.0.0.0.0,0.0.6.0.0.0.0.6:0.0.0.0.0.0.0,6.6.0.0.0.6.6.
).0.0.0.0,:0,6,0.0.0:6.0:0.6.0.0.0.0.:0.0.0.0.6.6.0.0.0.0.0.0.0:0.0.:0.0.8.0.0.0.0.0.0.0:0:0.0.0,0.0.0.0:6.6.0.0.0.0.0.0,0.6:6.0.0 ¢
D.0.6.0.0.8:0,0.6.0.6.0.6.0.6.0.0.0.0.6.0.0.6.0.0.:6.0.0.0.0.0.0.0.0.6.5.0.0.0.0.0.0.0.0.0.0.0.0,0.6.6.0.0.0.0.0.6.0.9.6.0.4

(O OIIED 6.0.0,0.0.0,0.:6:6.0.0.0.6,0.0.0,6,0.0.0.0,0.6.0,6,0.0.0.0.0.0.0.0.6.0.0,0.0.:0.6.0.0.0.0:0.0.0.0.0:0.0.0.6.0:6.0.6.¢
).6:0.0,:0,0,0.6.0.0.0.0.0.6.6.0:0.6.0,0.0.6.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.80.0.0.0.0.0.6.0.0.0.0.0.¢

(OO IEND.6:0.0.0:0,0.6.6.6.6:6.0:0.0.0,0.0.0,6.0.0.6.0.0.0,6.6.0.0.0.0.0.6.0.0.0.0.0,6:0.6.0.0.0.0.0.0.0.0.0.0.00.4
):9:0.0:0.0,0.6.9.0.0.6.6.0.0 ¢

(O OTIED 6.6.6.0,6,6,6.6.6.0.6:6.0.6.0.0.6.0.6.0.6.6:6,0,0.6.0.0.9.0.0,0,0,6.0.:6.0.0,0,0.0.0.0,6.0.0,0.0,0.0.0.0.0.0.9.0.0.0,6.0.0.0.0 ¢
) 5.0,:0,6.0.0.0,0.0.6.0.0,0,0.,0,6:0.0.0.0,6 ¢

(O.OTED 6.6.0.0:6.0,0,0,0.6.0.0.0.0.,6.0.0,0.6:0.0.0,0,0.0,0.0.0.0.0.6.0.0,6.0.0.0,0.0.:0.0.0:0.0,0.0.0.0.0,0.0.0,0 ¢

Program to Completion: This is a continuing program.

WORK PERFORMED BY: This project is managed by the U.S. Army Strategic
Command, Huntsville, Alabama for SDIO. Major organizations/contractors

(U) MIT Lincoln Laboratory

(U) Electronic Systems Division - Lexington, MA
(U) Nichols Research Corporation - Huntsville, AL
(U) USAF ESMC - Patrick AFB, FL

Major subcontractor are:

(U) Xontech - Los Angeles, CA

(U) Ford Aerospace - Philadelphia, PA
(U) Calspan - Buffalo, NY

(U) RCA, Moorestown, NJ




Program Element: 0603220C Project Number: Ol
PE Title: Surveillance, Acquisitionm, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

E. (U) COMPARISON WITH FV89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(X) Eng ,0,0.0:0.0.0.0.0.0.6,0.0.0.0.4 ):9.9.0.6:6.6.0.0.6:6.4 see

(X) Sched D:0.6,0.0(0:0.0.9,6.0.0:0.0.4 §.0,0.0,0.,6.0:0.0.0,0.0.¢ below

(U) Cost ) 0.0,0:6.6,0:010:0:0.6.6.6,0.¢ XXX

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: N/A

2. SCHEDULE CHANGES: (X) XXX XXX
LESC.00.0.000.0.0.6.00:6.0.6.0.0.0.0:06.0.0.0.:60.0.0.0.6.0.0:0.0.6:0.6.0.6.0:0:0.0.0.6.0.6.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.6.0.6:6.0.6.6.0.¢
D O.0.0:0.0.0.0.6.6.0.0.0,6.0.0:4.0.0.6.6.0.0.0.6.0,0,0.6,0.0.0:0:0,0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.6,0.0.6,0.0.0.0,0.0.0.0,0.0.0.0.0,0.,0,6.0.0.0.0.0.¢

3. COST CHANGES: (X) XXX KRR R XX RIR XKL RRAKK
000600 0K0000:0.0:0.0.0.0.0.0.0.6.0.0:0.0.6.0.6.6.0.6.0.0.0.0.0.0.6.0.0.6:0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.6.0.0.0.0,0.0.0.6.6.0.0.0.0.6.0.0.0.0. ¢
D.0:0,6:6.0.0.0:0,0.6:0:0.0.0.0.0.6.0.0.6.0.6.0.0.0.0.0.0.0.0.6:0.0.6.0:0.0:0.0:0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.6.0,0.6.0.0.0..0.0.0.0.0,6:.0.6.0.0.4.¢
D:0:0.0.6.0:0.0.0.6:0.0.0.6:6.0.6:0.0,0.0.0.0.0.0:0.0.0:6:0.0.6.0.0.0.0.0.0.0,6.6.0.0.0.0. ¢

F. (U) PROGRAM DOCUMENTATION: N/A
G. (U) REILIATED ACTIVITIES: N/A

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

Milestone Date
o (U) KDS Initial Operational Capability FY1988
o (U) Algorithm Installation and Testing FY1990
o (U) COBRA JUDY joint operations with
LWIR sensors FY1990




FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Proiect Number: 02
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESQURCES: ($ in thousands)
Project Title: Optical Discrimination and Data Collection (U)

Popular FY88 FY89 FY90 F791 To Total
Name Actual Est Est Esc Comp Prog
Optical Discrimination

99,078 110,594 123,822 163,747 Cont Cont

B. (U) BRIET DESCRIPTION QF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) This project acquires optical data on earth and space backgrounds,
booster plumes, and reentry vehicles targets to assess and refine the capabil-
ity of a Strategic Defense System (SDS) to perform the surveillance, acquisi-
tion, track, and kill assessment (SATKA) functions as well as passive optical
discrimination of midcourse objects. These activities are focused on acquisi-
tion and analysis of data that support current svstem concept requirements,
(e.g., BSTS, SSTS). Data obtained from space experiments are combined with
laboratory data to develop and validate models and computer simulation codes
which will be used to assist sensor design/evaluation and evaluate system

effectiveness. Phenomenology of nuclear backgrounds is included in this
effort.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) FY1988 Accomplishments:

IO QTP 6:6.6.6,6.0.6.6,6,6.0.0.0.0.:6,6,6.0.0.0.0.6.0.0.:0.0.0.0.0.0.0.0.6. 0.0 50.0.0.6:0:6.0.0.0.0.6.0.0.0.0.0.6.,6.6.0.0.6.0.0.0.0.0.6.0.¢
) 0.0.0,0.0.0:0,0.6:0.0,0.0.0,0,0.0.0.:0:0.0.6.0.0.6.0.0.0.0.0.6,6.0.0.0.0.0.:6.6,6.0.0.0,0.0.0,6.6.6,0,6.0.6.0.0.0.0.0.0.0.0.6.0.6.0.0.0.0.0.0,0.6.0.0,0.0 ¢
).6,6.6.0.6.6.6.6.0,6,0.6.:6.0.6,0,0.6.8.0.0.6:6.6,0.6.0.0.0.0:0.6.6.0.0.6.0.6.0.0.0.0.6.0.0.6.6.0.0.0,6.0.0.0.6:0.0.0.0.0.0.0.6.0.0.0.0.6.0,0.0.6.0.0.0 ¢
),6:6.0.6.0.0.0.0.0.6.4

RGO TP 6:0,6.0:86:0.0.0.6.6.0.6.0:0.0.0.0.6.0.0.0,0.0.0:0:0.0.0,0.0.6.0.5.0.0.0.6.0.0.0.6.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.9 ¢
).6.0,6:6.0.6.0,0.0.0.0.60:6.0.0.0.0.6.0.:6.60.0.0.0.:00.60.6.006.:0:6.0.0.6.0.0.0.6.0.0.0.0.0.6.0.00.0.6,0.6.0.00.0.0.000.096,6 4

RGO TP 6:0.0.0.0.0.0.6.6.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.6,0.0.6.6.05.0.0.0.0.0.0.0 9.0.0.00.00.06.6.000,0.6.0.¢
):9.0.0.0.0.0.0:6.0:0.0.0.6.6.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.6:0.0.0.0:0.:0.0.0.6.0.0.0.0.0.0.0.0.0.6.0.0.6.6.0.0:0.6:0.0.0.0.0.6.0.0.0.0.0.0,0.0,6.6.4

o (U) Evaluation of the DELTA 181 mission and coordination with the
National Test Bed Facility (NTBF) continued.

(U) FY1989 Planned Program:

o (U) Development of the Midcourse Space Experiment (MSX) will continue.
RO QNP 0.0.0:6.6.0.6:6.0.0.0:0:0.0:0:0:0.0.0.0:0.:0:0.0.0.0.6.0.0.0.6.0.0:0.0.00.0.6.6.0.60.60.0.0.6.6:0.0..0.0:6:0.0.6.0.0.0.6.9.0 ¢
D:600.0,6.0:0.0:0.6:0.0.0.0.0.0.6.0.0.0.0.6:0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.6.0.0.0.0.6.0.:6.0.0.0.6.6.0.6.6.6.0.6.0.0.0.0.0.0.0.6.0.0.0.9.0.¢
).0.0.0.0.0.6.0.6.6:0.0.0/0.0.0.0.0.6.0:6.6.0.9.0.0.0:0.0.6.66.0.0.6.6.0.0.0.6.0.0.0.0,0.6.0.0.0.9.0.0.0.0.6.0.0.0.0.0.0.6:0.0.0.¢
(RO 9D 0.0.6,6.6.6.06.0.0.0.6.0.0.0.0.6.0.6,0.6.0.060.0.0.6.0.6.66.6.66.0600.0600600,006006600004
).6.6.0.6.0.6:6.0.6.6.0.0.6.0.6.6.0.0.0.0.6.0.6.0.6.0.0.6.0.¢
o (U) Continue evaluation of the DELTA 181 mission and continue

assessment of upcoming events. Increased coordination with the National Test
Bed Facility (NTBF) is expected.




Program Element: 0603220C Project Number: 02
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and XKill Assessment (U) Technology Development (U)

o (U) Procursment and development of sensors and target sets planned for

an Exoatmospheric Discrimination Experiment (EDX) with potential flight in
FY1991.

o (U) Liquid Zngine plume measurements will be made at AEDC chamber.

(C) FY1960/1691 Planned Program:

P O\ O B G RO K66 6.0, 0. 0.0.6.6.0.0.80.6:0.0.6.0.0.0,0.0.0,0.0.0.0.:0.0.0.0.0.0,0.0.0.:0.0.0.0.0.6.0.6,0.0.6.0.0.0.0.0.6.6.¢
ORI

I G QO T 6.0,6.6.6:0.0,6.0.0,0.0.6.0.6.0.0.0.0.0.0.:0,0.0.0.0.0.0.0.0.0,0.0.0,0.0.0,0.6.0.0.0.0.0,0.0.6.0.0.0.0.6.0:0.0.0.0.0,0.0.0.0.0.¢
hOONG0:0.6,00.00.0.0.8.0:6,6.0.0,0.0.0:0.0:6.:0.0,0.0.0.:0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.6.0:0.0.0.6.6:0..0.0.0.0.0.0.6.0.4

RN G.O TP 6.9.6,6.6.6.6:0:0.0:0.6.0.0.0.0.0,0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.0.0.0.0.0.0:0.0.0.0.6.0.0.0,0.0.0.0.¢
) 0.0.6.0.6,0.0:0:0.0.0.6,86(0.0.0.0.6.0,6.0.6.0.0.0:0.0,0.0.0:0.6.0.0.0.0.0.0.0.0.0.0.0.:0.0.0.:6:0.0.6.:0.0.:0.:0.6.0.0.0.0.0.0:6.0.0.0.6.0.0.0.0.6.6.5.6.0.0.0.
. 60.0.0.0,0.0.6, 800 50,0.0.0.0.0.0.0.0.00:6.0.0.0.0.0.0.0.0.0.0.5:0.0.0.0.0.0.0.0.0.6.0.0,0.0.0.9..4

LR 0. O TED.6.6:0.0.6.0.8.0.0.0.0.0.0.0.0.0.0.0.3.0.0.0.0,0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0.0.0.0.9,0.6.0.0.0.0.4
KO0, 6.0.6.0.0.6,00.6.0.0.K0.0.0.0,6(0.0.0:0:0.0.0.0.0.0.0.0.0.0.0.6.0.6:0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.6:6:0.0.6.0.6.0.0.0.0.0.0

PR OO TED 6.6.6.6.8.0,6.6:5:0.0.0.0.0:0:0.6,0.0.0.0.0:0.0.0.0.0.0.0.0.0.6.0.0.6.0.0,6:0.0.:0.0:0.0.0.0.0.0.0.0.6.0.6,0.0:6.6.0.0:6.0.6.6.0.0 ¢
)OO RO00.0.0.0.0.0.60.0.0.0,0.0.0,0.0.0.0.0:0,0.0.0.0.0.0.0.0.0:6:0,0.0.0.0:0.0.0.0.0.0.0 ¢

IR O G IEED 0, 6:6.0.0,6(0.0.0.0.0:6.0.9.0.0.0,6.6.0.0.6.0.0.0:6.0.5.0.0.0.0.0.0.0.0.0,0.0.0,6.0:6,0.0.0,0.6.0.0.0,0/6(0.0.0.6.66.0.0.6.0. 6.4
B OO 0050.0:0,0.6.0:6,6.0.6,6.6.6.6:0:0.0.0.0..0.4

o (U) CIRRIS IA will fly on Shuttle 39 along with IBSS.

o (U) Two SRMP launches are planned.

D. (U) W4WORK PERFORMED BY:

U) Major contractors are:

(U) Boeing Aerospace Company - Seattle, WA

(U) MIT/Lincoln Laboratory - Lexington, MA

(U) Ball Aerospace - Boulder, CO

(U) Nichols Research Corporation - Huntsville, AL

(U) Air Force Ballistic Missile Office - Norton AFB

(U) Utah State University - Logan, UT

(U) Aerojet Electrosystems - Azusa, CA

(U) Mission Research Corporation - Santa Barbara, CA & Nashua, NH
(U) Physical Research Inc. - Torrance, CA

0O 000 >0O0 OO O

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

'

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(X) Eng ):0.0.0,0.0.0,0,0:0.0.0.0:6,0,6.0.0.6,6.6.0,0,0.0. SEE 4N N/A

(U) Sched  XXXCOOOOOEOOOKEXRXAXKX

(U) Cost ).0.0.6,6,0.0,6.0,9.6.0.8.6,0,0.0.0.0,0.0.0,0.6.¢

D 0:0,0,0,0.0,0,0,:.9.0.9,0,0,0.6.4




Program Element: 0603220C Project Number: 02
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

NARRATIVE DESCRIPTION OF CHANGES

1. ENGINEERING CHANGES: (X)
OO Caaaaes
D000 OVREEEREEI S EONNE
mmmm&mmmm&mtccccmmmmmmmnmmmm
P.0.0.0.0:0:0.6:0:0.0.6.6:0:6:0.

2. SCHEDULE CHANGES: (X) XX
xzcccmmmmmmmmomcccmm&mmmmmmmmmmmmm
U AKKRELEAREOG060.0.0.060.0.0.0.0.0.0.66.6.00:0.6.60.4

)

(U) DPROGRAM DOCUMENTATION: N/A
G. (U) RELATED ACTIVITIES: N/A

H. (U) OTHER APPROPRIATION FUNDS: MILCON

FY1991
MAJOR CONSTRUCTION $3.65M
EDX Experiment, Barking
Sands, Kauai, HI

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

Milestone Date
o (U) Liquid Plume Measurements/AEDC FY1989
RO QO TED 0.6.0.0.0.0.0.6.0.0.0:0.0.0.0.0.0.0.6.0.0.0.6.6.4 XXXXXXX
o (U) EXCEDE III launch FY1990
o (U) CIRRIS IA flight FY1990
o (U) SPIRIT II launch FY1991
o (U) EDX flight FY1992
o (U) MSX launch FY1993




FY 1950/1991 b 1ZNNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element. 0603220C Project Number: 03
PE Title: Surveillance, Acquisition, Budget aActivity: 02 Advanced
Tracking and Kill Assessmenc (U) Technology Development (U)

A. \U) RESQURCES: ($ in Thousands)
Eroiect Tizle: Microwave Radar Tech

Popular FY88 FY89 FY90 FY91l To Total
Name Actual Est Est Est Comp Prog
Radar Technology 17,288 14,323 28,956 28,933 Cont Cont

3. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Q.OII0.0.0.0.0.0.0.0.00.KALNSVURNNE,0.6.0.0.6.0.0.0.6.0.0.0.0.0.0.0,0.0.0.6.0.6.0.0.0.00.0:0.0.0.0,0.0:6.0.0,0,6.0.0.6.0,0.9.0.¢
REGG06:0:0.0.6.0.6,0.60. 0000 00.0.0.6:6,0.66.6.0.0:0.6.6.0.0.0.6.06.86.6:6:0.0.0:0.:6,6.6.0:6.0.0.0.06:6,6.8£0.0.0.0.0.0.0.0.0.0.6.0.9.0.6 ¢
BRORK0.6:0:6.0.0,6,0.00.0.800.0.0.0,0.0.60,6:0.0.0.0.6.0:0:0.0.0.60.0.0.0,0.6.0.0.0.6.0.0.6.6.0.6.0.0,0.0.0.0.6,6.0.0,0.0.6.0.0.6.0.6.0.9.. ¢
LU K00.0.0,0,00,0.0.00:0.0.50.6.0.0.0,0. 00,0 86.0.0.0.0,0,0.6:0.00.0.6,0.0.0,0.0.6:6.6.0.6.0.6.0.0,0.6,0.0.0:6.0.6,0,6.0.6.6,0.0.0.6,0.0.9,0.6.6.¢
D 0.6:0:6,6,0,6.6,6.6.0.0.6.0.0.0.0.0.0.0.0.0.66.6,0.6.0.0,0.6.0.0.6.0.0.0.0.0.0.0,0.0:0.0.0.0.0.6.0.0.6.0.0,0.0.0.0.0.0.0,0.0.6.6.6,0.0.0.0.0.0.0.¢
L0.0.6.0.0,0,0,0.6.0.0.0,0,0.0.0.0.0,0.0.0.6.6.0.6.0.6.0.60.0.6,6.0.0.0.6.9.6.0.0.0.6.0:6.6.0.06.0.0.0.0.0,6.0.6.0.6.0.6.6,6.¢

(X) Largze Radar Arrav Technoloev: XXXXCEEEEE UGN XXX
D AS0L6.0,600.0.0.0,0:6.0.0,0.0,0.6.0.6.0.:0.0.6.0.0.0.0.0.0,0.0.0.6.0.0.0.0.0.0.0,6:0:6,0.6.0,0.:0.0.0.0.0.0.0.6{6.0:0:8.6,6.0.6.0.0.0.0.0,6.0.0.0.0.0.0.0.4
) 0.0 6.0,6.0.0.0.0.0.6.6,0.0.0.0.0.6.0,0.0.0.0.0.0.6.0.6.0.0.0,0.0.6,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.:0.0.0.0.6.0.0.6.6.0.0.6.0.0.0.0.0.4
.0 6.6.0.6.6.6.000.0.6.0.0,0.6.0,0.,0.0:0.0.0.0.0.6.0.0,0.0.0.0,0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.6.0.6.0,:6.0.0,0.0.0.0,0.6.0.0.0.0.0.0.0.0.0..0 6.4
).0.6(0.6.6.:0.0.0.0.0,6.0.6.0,0.0.6.:0.0,6.0.0.0.0.0.0.6.0.0.6,6.6,6.0.0.0.6.0.6.0,6.0 6.0.6.6.0.0.6,0,6.0.:0.6,0,6,0,6.0.K8,6,0.0:0.0.0.6.0.6.0.6..0.6.6.6.0 ¢
J OO E6,0.0.0.0,0.0.0.K00.6.0.0.0.0.0.6.0.0.6.0:6.0.0.0.0.0,0.0.0.0.0.0.6.0.6.9,0.0.6.0.6,0.0,0.4

(X) Largze Radar Technologyv: XCOCCCRIRINREXCECEClliCOE I AR XXX
B RGHA0.6.0.6,0,000.0,0.6.0,0.0,0,0,6.6,0.0,0.0.0.6.0.0.6,0.0,6,0,6.0.0.0.0.8:0.0.0,6.0.0.0,6.6.0.0.0,0.6.0.0.6.0.80.:0.0.0.:6.0,0.0.0,6,0,6,0.0.0.0.0.¢
D 60.6.6,6,0,0.0,0.8.0, 0,0 S 00 086,0,6,0.00:0.0:6,6,6.0,6,0.6,6,6,0,.0,0,6,0.0.0.0.0,6.0,6,0.0. 0 S L8000 S S K0 08.0.6,6.0:0.0.0.0.6:0.0,6.0.6.4

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) EY1988 Accomplishments:

o (U) Reliability and radiation testing of radar modules will be com-
pleted. High level automated production of the X-band T/R modules will be
detailed.

LG OTID 6.6:6.6.0.0.6.0.6.6.0.0.6.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.0.6,.0.0.0.0.6.6.6.0.08,0.0,6.0.0.0.0.0:0.0,0.0.0.0.0.0.0.0,6.6.0.0.¢
).6,0.0.0.6.6,0.6.0.0.0.6,6.6.0.0.6.0.6,0.0.0.0.0.0.0.0.0.6.0.0.0.6.0.0.0.0.6.6.0.0.0.0.0.0.0.0.6.0.0.0,0,0.0.6.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0 ¢
):0,0:6,6:0.0.6,0.0.0.6.0.0.0.6.0.0.0.0,0.0.6.0.0.6.6.6.6,6:6.6.6.6.6.6.0.0.6.6.6.0.:6.0.6:0:0.0,6.0.0.0.0.0.0.0.6.0.0.0.0.0.0.6.0.0,0.0.0,0,0.0.6.0.0.0.0.¢
):6(0,0,0.0.0.6.6.¢

o (U) The LADD experiment hardware will be completed and demonstrated on
the ground.

o (U) Supporting technologies addressing wide bandwidth signal process-
ing, high speed A/D converters, ECCM/OPINE, and thermal and structural shield-
ing will be pursued.

O OTID 0.0.0,0.6.0,0,6.6.6,0.0.0:0.0.6.6.0.0.6.6.0.0.6.6.6,6.6.6.6.0,0.0.6.00.0.0.0,0.6,0.0,0:0.0,6,0.0.0,0.9.0.0,0,0.0.6.:0.6,6.6.6 ¢
D.0,6,0,0:0.6.0.016.0,0,6,0,0.0.0.0.0.0.0.0.0.0:0.0.0.6.6,0.0.0.0.0.6,66:00.00.6.6.60.060060500606066606006060.0.0066$0000660
D0,6,6,0,6.0.0,0.0.6.0.6,6.6.6,6.0.6.0.0.0.8.0/0.0.6:6.0,0.6.6:6.0.6:6.6.6.00.6,0.0.0.0.0.0.06,6.6.0,6,0.0.0.0.6.6.0.00.6.0:0.4,0,6.0.0.0.6:6.6.0.6.8

—




PORE0:6,0.:0.00,00.0.0.0.0.0.0.¢

Program Element 0603220C Project Number: 03

PE Title: € :rveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessement (U) Technology Development (U)

(U) F71989 Planned Program:

o (U) Production T/R modules will be tested and characterized. An
advanced radar subarray will be built to demonstrate the inctegrated solid-state
mocdules with new array construction techniques.

I O.O TED.6.6:6.0.0.0.6:0.0.0.0(0.0..6:0.0.0.0.0.6.0.0.0.0.0.0:0.0:0.0.0.0.0:0.0,0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.,0.0.0.0.0.6.0.0.0.0.¢
ARBE SO ENLEARKAS LT 000 BEN RN E0.0.0.6:0.0.0.0.0.6.0.0.0,0.0.6.0.0.0.0.0.0.6,0:0.6:6.0.0:0.6:0.0,0.0.0.0.0,0.0.6.0.6.6.0.0.¢
XXX

o (U) Continuing support will be provided to technologies addressing
wide bandwidth signal processing, high speed A/D converters, ECCM/OPINE, and
thermal and structural saielding.

o (U) Test articles developed to demonstrate technologies such as time
delay wavefo:m distribution networks, distributed aperture experimental arrays,

high power fast wave devices for coherent imaging, and V-band solid-state sub-
arrays will be tested.

(U) [FY¥1990/1991 Planned Program:

PN G QTP 6:6.9:6.0.0.0.6.5.6. 000056 0.8.:0.0.0:.0.:0.0.0:0.0.6.0.6,0.0.0.0.0,0.6,0,0.6.0.0.0.0.6,0,0.0.6.0.,0.6,0.0 ¢
KOO0 KK0E60.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.6.0.0.6.0.0.6.6.0.0,0.0.0.0.6.¢

RO ORID.9.9.:0.0.0.6.6:0.0:0:0.0.0.6:6.0:0,0.0.0.0:0.0.0.6:0:6.6.0.0.0.0.6:0.0,0.0.0.6.0.010.0.6.:0.0.0.6.00.0.0,6.6,0.0(0.0.0.6.0.0.0.6.6.¢
) 0:0.0.0:0.0.0:0,0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.6:0.0.0.0.0.6:0.0:0.0.0.0.0.0:0.0.6.0.0.0.0.0.0.0.6.0.6.0,0.6.0.0.0,0.6,6.0.,0.9.0,0.0.6.0.0.¢
RO,0.000:0.0.6.010.0.0:6.6.0.0.0:0.0.0.0.0.0,0.6:0.0.0.0:0.6.6.6.0.0.6.0.0.0.0.0.0.0:0.0.0.0.0.0.0,0,0:6.0.6.0.0.0.0.0.0.0.0.0:0.0.0.0:0:0.0.6.6.6.0.0.0.0..¢
D EE66:0,0.0.0.0.0.0.0.6.0.0.9.6 ¢

LI O QRN 0.0:0.0.0.0.0.0.0.6.0.0.6.6:0.0.0.0.0.0.6.0.0.0.6.6.0:0.0.0.0.6.6.6.0.6.0,6.0.0.0.0.0.0.0.0.0.0.0.6:0.0.0.0,0.0,0,0.6.0.0.0.6.0..¢
) 0L0:6:6.:0.0:6:0.:0:0,0.6.0.0.0.6:0.0:0.0.0.0.0.0.0.6,0.0.0.0.0.6:0.0.0.0.0.6.0.6.0.6.0.6:6.6.0.0.0.0.0.0,0.6.0.,0,0.6.6.0,6.6.0.:6.0.0.6.6,0.0.0.0.6,0.6 ¢
) 0.0.0.0.0.:0.6,010.6.0.0:6.0.0 ¢

PRI G. O T 6,0.6.6.6.6:6.0.6:0.6.0.6:0.0(6.5.6.0.0.0.0.0.0.6.6.0.0.0:6,0.0:6,0.0.8:0.0.0.6,0.6.6.0.0.6.0.0.,0.,0.0,0.6,0.9,6.0.6.6,0,0.6,0 ¢
RERURREEE0.0.000.0.6.0.6.0.0.6.0.0.6.6.6.0.06.0.0.6.6.0.0.6.6.6.6:0.6.0.0:0.0.0,6.0.0.0.6.0.0.0.6.0,6,0.6.6.0.0.0.6.0.6.0.00.0.0.6.6.0.0.,6.0.6 ¢
b SR EROS S UNEEE0.66,6,6/0.6.86,6:0.0.0,00.0.0.0.0.6:6.6.0:6:0.0.0.0.0.6.0.6.0.6.6.¢

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the U.S. Army Strategic
Defense Command, Huntsville, AL, for the SDIO.

(U) Major Contractors

(U) Raytheon - Wayland - MA

(U) Texas Instruments - Dallas, TX

(U) Atlantic Research - Rome, NY

(U) Simulation Technology Inc. - Caddo Hills, TX
(U) Georgia Tech Research Corporation - Atlanta, GA
(U) Electromagnetic Sciences, Inc. - VA

(U) Dynetics - Huntsville, AL

(U) U.S. Army Laboratory Command, Ft. Monmouth, NJ

000000 0O
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Program Element: 0603220C Project Number: 03
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

E. (U) CCMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(U) Eng NONE

(U) Sched NONE

(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)
1. ENGINEERING CHANGES: (U) Multistatic Radar Concept was discontinued due
to lack of funds in FY1988.
2. SCHEDULE CHANGES: (U) NONE
3. COST CHANGES: (U) NONE
F. (U) PROGRAM DOCUMENTATION: N/A
G. (U) RELATED ACTIVITIES: N/A
H. (U) OTHER APPROPRIATION FUNDS: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date
LR O OND :6.0.0.0.6.0.0:0:0.0.0.00.00.00.000.000.6.06.006.0.6.6660006000009.000606000 0000064
o (X)) KOO ).9.0.0.0.0.0.4
RO OTED..9.0.0.:0.0.0.0.0:0.0.0:6.0.0.0.06.60.0.0.0.0060069.0.060060¢ $0.6.0.0.0.0.4
SR GO TD 6.0.6.6.0.6.6.0.0.0.06006006.600.000000000060.04 p.6.6.0.0.6.0 4
LG ORID 0.0:0:0:0.0.:0:0.0.6:0:0.0.0.0.0.0.0.0.0.0.6.6.0.0.0.0.6.6.0.6.0.6,0.0.6.4 ):0.0.0.0.0.0.¢
RO ORI 6.9.0.0.0:6:6.0.6.6.0.0.00.0.0.6046.0.0.0.00.00.0.0.6.0.6.08.00.0 ¢ XXX




FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 04
PE Ticle: Surveillance, Acquisition, Budget Acctivity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOQURCES: ($ in thousands)
Proiecz Title: Laser Radar Technology (U)

Popular Fr88 FY89 FY90 Fy91l To Total
Yame Actual Est Est Est Comp Prog

Laser Radar Technology 79,850 80,771 98,852 101,829 Continued

3. (U)

BRIZT DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABTLITIES:

(X) This project develops and demonstrates the technology for a number of
critical missions within the SDS. Laser Radar Technology includes laser trans-
mitters, receivers, optics for both transmitters and receivers, mechanisms for
stzering and directing the beams, signal processing algorithms codes for calcu-
lating laser radar cross sections and system performance, and measurements. XX
DOONEG0.0:0.6:6.0.0:0.0.0.0.0.0.0:0.6.0,0:0.6.0.6.6.0.6.:6.0:0,6.6.0.0,6.0.0.0.0,0.0.0.0.0.6.:0.6:0.0.6.6,0:0.0.0.0:6,0,0.8.6:0,0.0.0.6.6.0.0.0.0.0.0 ¢
RO0.6.0.0,0.6.0.0.0.677.6.0.0.6.0,0.6.0.6,0.0.0.0.0.0.0.6.0.0.0.6,0.0,0.0.0.0.0.0.6.0.6,0.6.0, K 016,0.00,6.0,6.0.6,0:5.0.6.0,6.86.0.6.0.0.0.0.0.0.0.¢
hOOKEG.0.0.0.0.0.6:0.0.0:0.0,0,0,0.0.0.0.0.0:0.6,0.0.0.0,0.0.0.0.0.0:0.0.0.6.0.0,0.0:0.0.0.0.0.6:0.0,0.0.6.0.0.0.0.0.6.0:0,0.6:0,0.0:0.0:6.0.0.0.0.0.4
1,0,0,0.0,0.0.0:0.6.0.0:6.0.0.0.0.0.0.0.0.0.:0.0:0.6.0.0.:0.0.0.6.6.0.0.,6.0.0:0.:0.0.0,6:0.0.0.0.0.0.0,0.0.0,8:0.6.6.6.0.0.:0.0.0.0.0:0,0.6.0.9.0.0.6.0.0.0.0.0.0.¢
B O 00.0.0:0.6:0.0.0.0.0.0.0.6.0.0,6,0.0.6.0.0.0.0.0.0:0.0.0.0.0.0.6.0.0.6:6.6.0.0,0.0.0.0.0.K8.0.0.0:0:0.0.0,0.6.0.6:6.0:0.0/0.0.0:0.0.9.0.0.0.0,0.0.0.¢
,0.0.010.0,0.:0.:0,0.0,0.0.6.0.6.0,6.0,0.0:0.0:0.0.0.0.0.0:0.0.0.0.6.6.0.0.0.0.0.0.0.0.0.6.6.0.0.8.6,0.0.0.0.0,0,0.6.0.0.6.0.0.6.0.6.0.0:6.0.9.0.0.0.9.¢
). 0.6.0.0:0,0.0.0:0.:0.0.0.0.0.0.0,0.0.0:0.0.0.0:0.6.0.0:0.0.6.0.6:0.0.6.0.:0.0.0.0.0.6.0.0.6.0.0.0.0.0:0.0.0.0.0.:0.6.016.0.6.6.0.0.0.0.9:0.0.0.:0.0.0.0 ¢
D.9:0,:0:0,0.0.0.0.0,6.:0.0.:0.:0,0:0,0:6:6,0.0.0,0:0.0.0.6,0.0.0.0.0.6.0.0.0.0.6.0.0.0.6.0.5.0.0.0.0,0.6.6.6.0.6,0.0.6.6.0.0.0.6.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.
).0.0.0.0.0,0,0.0.0,0.0.0.0.0.0.0.:0:00.0.0:0.0.0.0.6.0.0.6.0.0.6.0.0.:6.0.6.0.0.0.0:0.6.60.9.0.0.0.0.0.0,6.0.0.6.0.6.6:0.0.6.0.0.0.0.0.6.0.,0.0.0.0.9.¢
00,0.0.6.0,0.0,0.0.0.0.0.0.6.0.0,6.0,0.6.0.6.0.0.6.0.0.0.0.0.0.0.£.6:0:0.0.6.0.0.0.0.016,0.6 0.0,0:0,6.06.0.0.0.0.0.0.6,0.0.0,6.0,0,0.0.,0.0.0.$.0.0.0.0.0.¢
.0,0.0.0:0.0,6.0.0.0.0.0.0.0.0,0,0.0.9.0,0.0.0.60.0.6.0:0.0.0.0.0.6.0.0.0,0.0.0.0.0.6,6.0.6.:0.0.0.:0.0,0.6,0,0.0,0.0.0.0.0.0,0,0.0.0,6,6,0.,0.0.0.0.0.0 ¢
10.0,6,0.6(0,0,0.0.0.6.6.6.0.6.0.0.:0,0,0.:0.0,:0.6.6.0.0.:6.0.6.6.0.6.0.0.0,0.0.0.6.:0,0.0.0.0,0.0.0.6.0.0.0,0.6.6.6,0.0.0.:6,0,0.:0,0.:0.6.6,0.6.6.6.6.0.0.

B G660 0NE0000.0.0.0.6.0.6,0,6,6,0,0.0.0.0.0..6:0.:0.0.0.0.6,0.0.6.0.0.0.0,6,0,0,6,6,0,0.0:0,0.8.0.0.0.0.6,0,6,0 ¢

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomplishments:
(U) Increase output power and stability in the LICD program
{) Measure absolute cross sections on more targets and decoys

(U) Figure and test l-meter Beryllium mirror.
(U) Assemble components for the Firepond Laser Radar System tests.

o 0 0O O

(U) FY1989 Planned Program:

o (U) Perform significant demonstration experiment using the 2 KW laser
radar at Firepond to actively measure and discriminate objectives deployed from
payloads launched at Wallops Island, some 600 km from the transmitter.

CIENO QRND6.6.0.0.6.0.0.0,0.6,0.6.0.0.0.0.0.6.0.0.6.6.0.0.60.0.0.0.00.0.6000.0,0,0,0.6,6.0.6.0,6.0.0,0.6.0.0.0.0,0.0.0.0.0.6.,6,0.0 0.4

hO.0.6:0:6.0.0.0.0.6.0.6.0.6,0,6,6.6.6.0.0.6.6.0:0.0.00.0.6.0.0.060.0.0.0.0.0.0.6.6.0.80.00.0.0.6,00.0,0.0.0.0.6.0.0,00.0.0.6.6,6,06.6.00.0.0.6.6.¢
D 0.0,0,0.6:0.0.0.0.6.0.0.0.0,0.0.6.0.0.6.0.0.0.0.0.6.0.0 ¢

IO QRN 6.6.6.6.6.6.0.0.6.0.6.0,6.0.0.0.0,0,0.6.6.6.6.6.,6006.0600606006.06060.0,60060066600664¢
) 6,0,0,0,:6.0.6,0.00,6.0.0.¢




Program Element: 0603220C Project Number: 04

PE Title:

D0.:0:0.0.0.0.0.0.0.0,0,0.00.0.0.0.0,0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0:0:0.0.6.0.0.6,6.0,0,0.0.0.0.0,0.6.0.0.0.0,0.0.6.0.6.0.0.6.0.0.00.0.0.0.0.0.0.0.0.6.0.0¢
.0.6.6.0.6.0:0,0.0.0.0.0.0.0.0,6,6.0.0,0.0.6.0.0.0.0.0.0.0.0.6.0,6.0.0.6.6.0.0.0,0.0,0.0.0.0,6,6.0.0.0.0.6,0.6.0.0.6.0.0.6.0.9,0.0,0:0,0.6.0.0.0.6,0.6.0.9 ¢ ¢

Surveillance, Acquisition,
Tracking and Kill Assessment (U)

).6:6.0.0.0,0.0.0.016.0.0.6,0.¢

(U) FEY1990/1991 Planned Program:

o (X)

). 0.6.6.0.0:0,6.0.0.0.0.0.0.0.0,0.9.0.0.0.0.0.0.0,0.0.0.0,0.0.0,0,6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0.0.0.9.0.0.6:0.0,0.0.0.0.0.6.6.4
D10,6,0.0.6.6.6:0.6.0:0.0.6.6.0.6.0.0.0,0.0.0.0:0.6.0.:0.0.0.0.0.0.0.0.0.0.0.0.0:0.0,0.0.5.6.0.0.0.0.0.0.0,0.:0.0.0.0.0.0:0.0.0.0.0.6.0.0:0.0.9..6.6.0.6.0.¢
D:0.0:0.0.0.,0.0.0.000.0.0.0,0.0.0.0.0.0.0.0.0:0.0.0.6.0.0.0:0.0.0.0.6:0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0:0,0.0.0.0.0:0.0.0.0.0.0.0.6.0.0.0,0.0.0.0.0.6.¢.4

)0.006:0.0,0.0,0,0.0.0:6,6.0.0.0.¢

o (X)

§:0.0.6.0.0.0.0.0.0.0.0.0:0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0.6,6.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0..0.6.0.4

Budget Activity:
Technology Development (U)

02 Advanced

0.0.:0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.8.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0,0.9.0.0.0.9.0.6 ¢

o (X)

D.0,0.0.0.0.0.0.0.0.0:0.0,0.0.0.0.0:0.0:0.6:6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.6:0.0.0.0:0.0.6.0.0.0.0.0.0.0.0.0,6,0.0..4

P:0.0.0.0:0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0,0.0.0.0.0.6.6.0:0:0.0.0.0.0:9,0.0.0.0,0.0.0.0.0.0.6.0.0. ¢

(U) Program to Completion:

D. (U) WORK PERFORMED BY:

(U) In house

o (U)
o ()
o (U)

This is a continuing program.

US Army Strategic Defense Command - Huntsville, AL

Navy PMW-145 - Arlington, VA

USAF Rome Air Development Center, Rome, NY

(U) Major Contractors

(U
(V)
(U)
()
(W

O 0 0 0 O0

AVCO - Everett, MA

Boeing Aerospace Company - Seattle, WA
Rockwell - Woodland Hills, CA

MIT/LL - Bedford, MA

STI - Bellevue, WA

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

CHANGF

(X) Eng
(U) Sched
(U) Cost

IMPACT OF CHANGES (U)

SYSTEM CAPABILITIES SCHEDULE

D.6.0.0,0:0,0.0,0,0.0,0.0.0.0.0.0.0.0.0.0.0.0,0.0.0 ¢ One yeér delays

)6:0.6.0.0.:0.0.0.0.0:0.0.0.0.6.0.0.0.0.4
D9:0,0,0.0.0,0,0.0,0.0.0.0.0.0.0.0.0..0.0.0.0.0.¢
P.9:6.0.0.0.0.0.6,0.¢

BUDGET YEAR
COST

$18M Reduction

NARRATIVE DESCRIPTION OF CHANGES (V)

1, ENGINEERING CHANGES: (U)
2. SCHEDULE CHANGES: (U) See Cost Changes
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Program Element: 0603220C Project Number: 04
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Xill Assessment (U) Technology Development (U)

3. COST CHANGES: (U) The LICD program schedule extended to its maximum
allowable 60 month duration and the n x m heterodyne detector array development
restricted to quad arrays. Large Optics program deleted some advanced concepts
and allowed some contracts to expire and the two-meter SiC Be, and Fused Silica
demonstration substrates sliipped to 1991. Laser Radar Technology and Measure-
ments programs severely cut for multi-kw microsecond laser technology,
restricted angle-angle imaging optics development to multiple aperture con-
cepts, and several beam steering concepts dropped,

F. (U) ERCGRAM DOCUMENTATICN: N/A

G. (U) RELATED ACTIVITIES:

(U) There is close coordination with Program Element #0603224C, Surviv-
ability, Lethality and Key Technologies through the SDIO Optics Committee and
with Program Element #0603222C, Kinetic Energy Weapons, and with Program Ele-
ment #0603221C, Directed Energy Weapons.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date

SRR O QI 6.0,0,6.0.:4,0.0.0.0.6.0.0.0.6.6.0:6,6.0.6.6.6.6.0.00..0.0.¢

PO6.0.0:0.0.60.0.6.0.0.0.00.0.0.0.0.66.0.0.6.6.6.0 ¢ $:0.0.0.0.9.6.¢
CEENO QN .0,0.0.0.0.00.0,6,6.0.6,0.0.0.0:6.0.0.6.0.6:6.00.0.6.0.0.0.4
D:0,6:6:0.0.0,0.0,0:0,6,6.0.0.4 D.0.0.0.9.9..4
NG QIN0,6.0.0.0.0.0.0.6.0:0.0.0.0.0.0.6.6.0.6.0.0.0:6.6.0.:0:0.0.6.06 4
),6:0.0,6.0.0.0.0.6.0,0,6.010.0.0.6.6.4 D.0,0.0,0,0.0.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 05
PE Tictle: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in Thousands)
Project Title: Passive Sensors Technology

Popular FY38 FY89 FY90 FY91 To Total
Name Actual Est Est Est Comp Prog
IR Sensors (U) 55,841 71,299 95,864 105,842 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABIIITIES:

(U) This project develops and demonstrates the infrared sensor component
technology required for the performance, reliability, survivability, produci-
bility, and affordability of the Strategic Defense Initiative surveillance sys-
tems. The specific infrared technology areas include: improving the produci-
bility of high quality radiation hardened beryllium mirrors, infrared detec-
tors, readout devices, on-array signal processing techniques, optical test
facilities for characterizing and calibrating sensors, active cryocooler devel-
opment and life testing, pilot line production demonstrations of focal plane
components, cost projections for manufacturing such components, and integrated
focal plane performance demonstrations. Particular emphasis is placed on the
requirements for boost and midcourse surveillance because of the stringent
technical performance requirements while operating in severe radiation environ-

ments. Producibility of radiation hardened seeker sensors will also be demon-
strated.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) F{1988 Accomplishments:

o (U) Optics Technology

- (U) Perform operational testing of IBC and IED hybrid arrays with gamma
suppression signal processing.
- (U) Perform preliminary test On-Array Signal Processing chips.

- (U) Validate the Advanced Components Evaluation (ACE) hybrid array
radiation test facility.

o (U) IR Focal Place Array Technology

- (U) Perform Precursor Above-the-Horizon Sensor (PATHS) demonstration
of a three color LWIR module.

- (U) Complete PATHS pre-pilot production demonstration for extrimsic
silicon hybrid arrays.

- (U) Perform Scanning LWIR Intrinsic Module (SLIM) LWIR HgCdTe hybrid
array performance demonstration.

- (U) Perform baseline producibility demonstration on the MWIR HqCdTe
Manufacturing Technology program.
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Program Element: 0603220C Project: 11
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)
4. (U) FY1991 Planned Program:
GBR-X:

o (U) Complete fabrication assembly and test of all hardware sub-
systems.

o (U) Complete verification tests of all software subsystems.

o (U) Integrate subsystems and initiate hardware and software
testing at the system level in preparation for delivery of the system to
USAKA, the field test site in FY92.

o (U) Complete construction of facilities at USAKA, the field test

site.

GBR-M:
o (U) Continue analysis of operation in a nuclear environment, ECM
environment and discrimination techniques.

o (U) Competitively select two contractors to conduct preliminary
design for a tactical system.

o (U) Develop and refine two competitive preliminary designs and
initiate effort to provide detailed cost proposals for conduct of Full Scale

Development with a production option. (A single approach will be selected in
FY92.)

3. (U) Program to Completion: (U) This is a continuing program.
State-of-the-Art components and tactical concepts for a deployable ground-

based radar for defense of CONUS and terminal Allied defenses will
continue.

D. (U) WORK PERFORMED BY: This project is managed by the U.S. Army
Strategic Defense Command, Huntsville, AL, for the SDIO.

o (U) Major Contractors:

oo (U) GBR-X Development - Raytheon Corporation - Wayland, MA.
oo (U) Contractor for the GBR-M will be selected during FY 1991.

E. (U) COMPARISON WITH FY88/1989 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

] CHANGE | SYSTEM CAPABILITIES | SCHEDULE | FY1990/91 |
| ] COST |
I | | : | |
(X) Tech ).0,6.0.0.6.0.0.0.0.0.6.0.0.0.0.0.6.6.0.0.6.04
OCEOEEECOX LXK Moderate Risk Low Risk
P.0.6.0.6.0.0.0.0.0.0.0.6.0.6.0.06.0.0.0.0.0.06.6.0.0.0.4
(X) Sched Moderate Risk TOCOCCEOOOOXXXXXX Low Risk
).0.6.0.6.0.0,0.6.0.0.0.0.0,0.6.6:0.0.4
D:6.0.0.6:0.0.0.0.0.0.6.6.0.0.6.4
):0,6.0.0:4.0,0.4
(U) Cost Low Risk Moderate Risk




Program Element: 0603220C Project: 11
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

NARRATIVE DESCRIPTION OF CHANGES (U)

1. (U) TECHNICAL CHANGES: The GBR-X was modified to support both
the midcourse and terminal phases of the Strategic Defense System. The
technical risks associated with this change are considered moderate. The
changes increase the physical size and complexity of the antenna, requires
a more stringent angle error budget, uses a unique dual field of view
antenna and allows discrimination of Reentry Vehicles (RVs) from decoys
in the exoatmosphere by an active sensor.

2. (X) SCHEDULE CHANGES: The change is brought about due to the
integration of more complex hardware and software on a similar elapsed
time schedule and the added technical risk. The risk is considered
[ T Te YR 0D, 0.6.6.0.6.6:0,0.0.0.0.0.0,0.0.0.10.0.0.0.6,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.6,0.0.6.6.5.0.0.0.0.:6.6.0.6.0.0:6.0.6.0.0.¢

3. (U) COST CHANGES: Budget year costs did not change.
F. (U) PROGRAM DOCUMENTATION:

o (U) System Concept Paper - April 1988.
o (U) Test and Evaluation Master Plan - June 1987.

G. (U) RELATED ACTIVITIES: None

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) Procurement: None.

2. (U) Military Comstruction: ($ in Thousands)
FY88 Fy89 ¥Y90/91
0 16,000 0

(U) These funds provide for extensive modifications to the existing

Defense Center Control Building at U.S. Army Kwajalein Atoll to accomodate
the GBR-X.

I. (U) INTERNATIONAL COOQPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVAIUATION DATA: Not applicable to this program.
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 12
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESQURCES ($ in thousands)
Proiect Title: SATKA Integration and Support (U)

Popular FY88 FY89 FY90 FY9l To Total
Name Actual Est Est Est Comp Prog

SATKA Support (U)

Subtask 1: Tech 86,402 97,119 118,471 185,144 Cont Cont

Subtask 2: Svstems 30,813 25.471 36,077 28,970 Cont Cont

SATKA Support (U) 117,215 122,590 217,548 214,114 Continued
B. (U) BRIEF DESCRIPTION OF MISSTON REQUIREMENT AND SYSTEM CAPABILITIES:

(U) This project includes a variety of integration experiments designed to
examine the interrelationships between the sensors, discriminants and informa-
tion fusion considered in other parts of the program element.

(U) Midcourse Sensors: This effort is designed to provide the space-based
experiment with midcourse sensors needed to prove the feasibility of such sen-
sors, whether they are deployed on an SSTS or a GSTS. It will include defini-
tion of low cost experiments which can establish, with a high degree of confi-
dence, this feasibility, identification of appropriate platforms for the con-
duct of the experiments, and acquisition of the sensors and platforms.

(X) Visible Ultraviolet Experiment (VUE): XXXXXXXXXXXXXXXXXXXXHXXKXXKXHKXXK
D.0,0.0:0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.6.0.0.0.0.0.0.0.0.6.0.0.0.0:0.0:0.0.6.0.6.6.0.0:0:0.0.6.0.0.0..0:0.0.0.0.0.6.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.6 6.0.0.¢
D:0:0.0.0:0.0.0.0,6.0.0.0.0:0.0:0.0.0.0.0.0.0:0:0.0.0.6:0.0:0.0.0.0.0.0.0.60.0.0.0.0.6.0.0.6,60.6.0.0.0,0.0.0.0.6.0.,6.0.0.0.0.0.0.6.0.6.6.0.0.6,0.6.0.6.0.¢
KOOI R AKX KKK KKK KXKKXKK  The VUE will provide the needed data base for
validating high altitude targeting system concepts which could support techni-
cal intelligence, space object cataloging, and space-based satellite attack
warning missions.

(X) The Infrared Background Signature Survey (IBSS) is a near-term exper-
iment which gathers infrared, visible and ultraviolet radiation data XXX
6.:0.6.610.0.0.6.6.0:6.0.0.6:0.0.0.6.:6.6.6.0.6.0.6.0.6.0.0.0.0.6.6.0.0.6.0.6.6.6.6.0.6.6:6.0.5.0.6.0.6.6.6.0.0.6.6.6.0.6.0.6.6.6.0.6.6.0.6.0..$.6.0.6.0.6

D 0.0.0:0:0:0.0.6,0.0,0.0.0.0.6.0.6.0.6.0.6.6.6.0.0.0.0:0.0.0.0.0.0:0.0.0.0.0.6.0.6.6.0.6:0.0:0.0.6.0.0.0.0.0.6.0:0.0,0.0.6.0.6.0.6.0.6.0..6.0. Gy § . 1
information collected will be used to significantly increase the limited data-
base. The IBSS instrumentation package is being developed jointly by the US
and the Federal Republic of Germany (Messerschmitt-Boelkow- Blohm, MBB, is the
prime contractor), and uses satellite hardware which has been flown on previous
Shuttle missions.

(U) SATKA Integrated Experiments (SIE) develops an experimental network
surveillance system (ENSS) to collect data on ballistic missiles from launch to
impact. This data supports sensor system development, interface specifica-
tions, handoff procedures, geodesy and active and passive discrimination.

These experiments support development of a system to investigate issues associ-
ated with detection, tracking, and identifying a large scale, multiple baliis-

tic missile attack. The system will provide the data to selectively intercept
and neutralize specific targets.




T ——————

Program Element: 0603220C Project Number: 12
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

(U) Included under Project 12 are the development of targets for use in
the various measurement programs and SATKA support. Support is provided
through trade studies, analysis, evaluation and technical assistance for vari-
ous Sensor/Interceptor programs in support of a Strategic Defense System.

C. (U) PROGRAM ACCOMPTISHMENTS AND PLANS:

(U) FY1988 Accomplishments:

o (U) Conduct at least four SIE missions and collect data on other tar-
gets of opportunity

o (U) Demonstrate continuous target observation from boost phase through
midcourse and terminal

o (U) Validate the ENSS upgrades and improve data control systems
o (U) Continue classified efforts and target development
o (U) Complete IBSS Subsystem Design

(U) FY1989 Planned Program:

- zTeN

SADE laz:z iategration of the IBSS System

o (U) Develop fully defined IBSS payload operations and a mission pro-

file.
o (U) Complete I3SS crew and missions specialist training

o (U) Demonstrate full-scale, real-time multiple target tracking and
handover

o {(U) Conduct a specific SDIO/SIE mission

o (U) Perform detailed pre- and post-mission analysis and data reduction
o (U) Continue classified efforts

(U) FY1990/1991 Planned Program:

D. (U) WORK PERFORMED BY:

(U) Analytical Services Incorporated (ANSER) - Washington, DC

(U) Nichols Research Corporation - Huntsville, AL

(U) Teledyne Brown Engineering - Huntsville, AL & Colorado Springs
(U) TITAN Systems Inc. - Huntsville, AL

(U) Colsa Inc. - Huntsville, AL

(U) Messerschmitt-Boelkow-Blohm - Munich, FRG

(U) SAIC - Colorado Springs, CO & Hermosa Beach, CA

OO0 0O0OO0O0O0




Program Elementc: 0603220C Project Number: 05
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

o (U) Crvogenic Technology

- (U) 1Initiate life testing on the Two-stage Rotary Reciprocating
Refrigerator (R3) and the Mini-HALO cryocoolers.

- (U) Demonstration of critical components used for proof-of-concept of
magnetic refrigerators which have potential to achieve cooling requirements for
LWIR sensors with far smaller weight and power penalties.

(U) EY1989 Planned Program:

o (U) Optics Technology

- (U) Demonstrate On-Array Signal Processing with Z Technology.
- (U) Wide field-of-view (WFOV) Brassboard Fabrication.
- (U) Continue Mirror Fabrication Process Evaluation.

o (U) IR Focal Pl:one Array Technology

- (U) 1Initiate Longwave Infrared HqCdTe FPAs for Seekers.

- (U) Continue producible MWIR HqCdTe with lst Enhanced Process Line.

- (U) 1Initiate Hybrids With Advance Yield for Surveillance (HYWAYS) Pro-
ducibility Demonstration.

- (U) Prepare for HYWAYS producibility program pilot production of Impu-
rity Band Conduction (IBC) hybrid arrays.

o (U) Cryogenic Technology
- (U) Demonstrate PFC Cooler Performance.
- (U) Continue Two-Stage Cooler Life Test.

- (U) Evaluate Magnetic Crycooler.

(Uy FY1990/1991 Planned Program:

D.9.0.0.0.6.0.0.0.0,0.0.0:0..0.0.6.0.0.0.0.6. 0.6 ¢

o (U) Initiate new cryocooler concepts for no moving parts, non-wearing
machines.

o (U) Initiate superluttice detector development.
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Program Element: 0603220C Project Number: 05
PE Title: Surveillance, Acquisition Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

D. (U) WORK_PERFORMED BY:

(U) Major Contractors:

o (U) Aerojet Electrosystems - Azusa, CA

(U) Hughes Aircraft - El Segundo, CA

(U) Garrett Aikesearch - Torrance, CA

(U) Rockwell International - Anaheim, CA

(U) Arthur D. Little - Cambridge, MA

(U) Texas Instruments - Dallas, TX

(U) Santa Barbara Research Corporation - Santa Barbara, CA

O 0 00 0O

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(U) Eng NONE

(U) Sched NONE

(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. _ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3 COST CHANGES: (U) N/A

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: This project provides high performance, radiation
hardened, producible IR focal planes and pilot line demonstration for all pas-
sive sensor elements. These include BSTS, SSTS, GSTS, (Projects 8 and 9) and
several GBI and SBI interceptors, Program Element #0603222C. Producibility

efforts as well as radiation hardness goals are coordinated with DARPA, DNA,
and NASA.

H. (U) OTHER APPROPRIATION FUNDS: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE_ SCHEDULE:

Milestone Date

o (U) WFOV Brassboard Demonstration FY1991
o (U) MWIR HqCdTe Production Demonstrations FY1991
o (U) LWIR Repeatability Demonstration FY1992
o (U) Beryllium Mirror Fabrication FY1991
o (U) HYWAYS Extrinsic Silicon Production Demo FY1991
o (U) Prototype Flight Cryocooler Performance

Demonstration FY 1993




FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 06
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Project Title: Signal Processing Technology (U)

Popular FY88 Fy89 FY90 FY91 To Total
Name Actual Est Est Est Comp Program

Signal Processing (U) 68,122 81,943 100,848 106,827 Cont Comnt
B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPARILITIES:

(U) This project develops and demonstrates the techniques associated with on-
board high speed sensor signal and data processing for multiple surveillance
sensor systems and provides a radiation hardened digital and analog circuit
component base supporting numerous SDS concepts for defense against a large
number of ballistic missiles. To accomplish the mission objectives, key ele-
ments must perform large numbers of computations to perform surveillance,
acquisition, tracking, and kill assessment of missiles and reentry vehicles.
These elements must survive and continue to perform in high levels of natural
and nuclear radiation. Selected elements must continue to operate through very
high flash level: of a nuclear burst. High speed and low power Very Large
Scale Integrated (VLSI) electronic circuits and memories with performance com-
parable to the DoD Very High Speed Integrated Circuit (VHSIC) Technology must

be developed to achieve very high levels of performance and radiation harden-
ing.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) FY1988 Accomplishments:

(U) Demonstrate VHSIC I technology at level I hardness level
(U) Demonstrate the 50ns, 64K chip
(U) Start a new initiative for a 12-bit, 10MHz A/D converter.

o (U) Continue development of techniques to achieve level II hardness
for VLSI in GaAs and silicon of both digital and linear devices.

o (U) Continue GaAs digital solid-state technology developments.

o (U) Real-time brassboard processing demonstration of live satellite
data stream using the AOSP.

o (U) Continue GVSC Phase II to design, build, and test a basic 1750A
computer for breadboard demonstration. .

o (U) Demonstrate 40 MHz breadboards with a Reduced Instruction Set Com-
puter (RISC) architecture in the CMOS MIPS processor program.

o (U) Demonstrate 16K SRAM on SOI

o 0 o

(U) FY1989 Planned Program:

o (U) Prepare radiation hardened devices for "DISCO ELM" underground
test

o (U) Complete A/D converter design
o (U) 1Initial preproduction of radiation hardened 64K SRAM

E——




Program Element: 0603220C Project Number: 06
PE Ticle:

Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U)

Technology Development (U)

o (U) Continue support goal of space qualifiable GaAs

o (U) Demonstrate feasibility of 100 MHz GaAs MIPS processor

o (U) Demonstrate a GVSC Phase II 1750A computer brassboard

o (U) Demonstrate a radiation-hardened vector processor (RHVP) brass-
board

o (U) Demonstrate a 64K SRAM on SOI

(U FY1990/1991 Plarned Program:

IO GTED. 0. 6.6:0.0.0,0,6.0.0,0.0.0.0.0.0,0.0.6.6.0.0.6.0.:0.6.6.0.0.0.0.0.6.0.0,6,0.0.0.0.6 4

SR O TED. 6.6,0.6.0.0.0,6.5.0.56.0.0.0.0.0,0.0.0.0.0.0.0.0.6.0.9,6.0.0.0.0.0,0,0,6.0.0.0.0.4

IO QTP 6.6,0.0.0.0,6.0.6.0.0.0.0.0.0.0.6.0.0.0.6,6:0.0.0,0.0.0.¢

RN 0. O TED 0,6.0.6.0.0.6.0:0.0.0.6.0.0.6.0.0.0.0.0.0.6.0.0.0.0.6.0.6.0.0.0.0.6,0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0..0.0.9.0.0.0.4

IO QTP 6.0,0.6.0.0:0,0.6.0.0.6.0.0.0,0.0.0.0.0.0.0.6.0.0.0.0.0,0,0.0.0.0.0,0.,0.0.0,0.0.0.0.0.0.0.0.0.0:0.0.0.0.0:0.6.0.0.0.4

[ I G O TID.0.6,0.6.0.0.6:6.0.6.0.8.6.0.0.0.6.0.6.0.0,0:0.0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.6:5:6.0.9.0.0.0.0.0.0.6.0.6.0.4

I O QO TN 0.6,6.0.0.6,0.0.0.0.0,6.0.6,0,6.0.0.0.0.0,0.6.0.0,0.6.0.0,0.0.0.0,0.0,0,6.0,0,6.6.6.6:0.0.:0.6.0.0.6.0.0.0.6.0.0.4

(U) PROGRAM PIAN TD CCMPLETION: This is a continuing program
D. (U) wWORK PERTORMED 3Y:

() 1In House

o (U) Air Force Weapons Laboratory - Kirtland AFB, NM

o (U) Naval Ocean Systems Center - San Diego, CA

o (U) Harry Diamond Laboratory - Adelphi, MD

o (U) Naval Research Laboratory - Washington, DC

o (U) ©Naval Weapons Support Center - Crane, IN

o (U) USAF Rome Air Development Center - Hanscomb AFB, MA

(U) Major Contractors

o (U) Aerojet - Azusa, CA

o (U) Computer Sciences Corp - Albuquerque, NM

o (U) General Electric - Syracuse, NY and Research Triangle Park, NC

o (U) Harris - Melbourne, FL

o (U) Honeywell - Plymouth, MN, & Clearwater, FL

o (U) Hughes - Carlsbad, CA & Malibu, CA

o (U) 1IBM - Manassas, VA ’

o ()Y Mayo Foundation - Rochester, MN

o (U) McDonnell Douglas - Huntington Beach, CA

o (U) MIT/Lincoln Laboratory - Lexington, MA

o (U) Nichols Research Corp - Huntsville, AL

o (U) Raytheon - Sudbury, MA

o (U) Rockwell - Newbury Park, CA

o (U) Texas Instruments, - Dallas, TX

o (U) Hughes - El Segundo, CA

o (U) Unisys - Egan, MN

o (U) Westinghouse - Baltimore, MD
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Program Element: 0603220C Project Number: 06
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (V)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(U) Eng NONE

(U) Sched NONE

(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3 COST CHANGES: (U) N/A

F. (U) PROGRAM DCCUMENTATION N/A

G. (U) RELATED ACTIVITIES: This project provides radiation hardened micro-
electronics technology for all other space based and interceptor elements: PE
#0603223C Kinetic Energy Weapons (SBI, ERIS, HEDI) and PE #0603225C Space Based
Battle Management/C3. Radiation tolerance and survivability goals coordinated
with PE #0603224C Survivability, Lethality and Key Technologies. This project
operates in coordination with the Defense Nuclear Agency and service radiation
hardened microelectronics technology efforts.

H. (U) OTHER APPROPRTATION FUNDS: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date
RO OTID 0.6.6.0.6.0.0.6.00.0.06.00060.0066066660000060069.600000006000 6606004
G OTID 6.0.0.0:0.0.010.0:00.0.0.0:0:0.0.0:6:0.0.0.0,0:0.0:0.0.0.0.6.0.9.6.6.0.6:6.0.6.0.0.6 QD $.0.0.5.5,0.
IO GTD 6.6.0.0.0.0.0.06.0.600.00.0.6666606.666000600000000060604 ).9.6.0:0.6,0.4
IO OTID 0.9.0.6.0.0.6:0.6.0..6.0.0.00.0.06.6.60.0.06.6.000.04 XXX
RN Q. QTP 0.0.6:0.:0.0.0.0.0.0.0.0.0.0.0.:0.0.6.0.6.0.0.6.0.0.8.6,6.0.0.0.0.0.0.0.0.0.04 D,0.6.0:0.0.0.
SR, 0.6.0.6,0.0.0.6.6.0.0.0.0.6.0.0.0.0.0:0.0.:6.0.0.6.0.0.0.0.0.0.6.0.0.0.0.0.0.0.4

D.60,60:6.6.0.0.0.0.0.6.0.4 . XXX
LR OO NP 9.9.6:0:6.6.0.:0.0.0.0.00.0.6.0.00.6.6.0.6060660060.600.600060006 004

0.0.:0.6.0,0.0.¢ XXXXXZXX
CRER OO TP 9.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.6.6.0.6,0.6.6.0.0.0.0,0.0.0.6.0,0,0.0.0.0.0
).0.0.6.0.0.6.0.6.0.6.6.0.¢ ):6.6,0.0.0.0.¢
CEENO.ORID 6.0.0.6:6.0.6.0.6.06.0.00.0.0.0.660666.66060.0000600000000004

):0.6,6,0.6.6.6.0.4 ) 6.0.6,0.6.0 4
RN G.ORID 6.6.06.0.0.6.06.600666600006060606060006000006004 $0.0.6.0.0.0 4
RO STND.0.0.6.6.0.0.6.6.0.0.0.0.0.40.0.60.0.60,606.0660060600004

RHAKRKRKK - XXRXRX
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FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 07
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Xill Assessment (U) Technology Development (U)

A. (U) RESCURCES: ($ in thousands)
Project Title: Signal Processing Technology (U)

Popular FY88 FY89 FY90 FY91l To Total
Name Ac*tual Est Est Est Comp Prog
Interactive

Discriminacion (U) 23,141 13,960 37,941 41,932 Continued

3. (U) BRIEZT DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIZS:

[QOIID.0.0.0:0,0.0.0.0.9,6:0.0.0.0:0:0.6.0:0.0.6.6.0.0.0.0.6.0,0,6.0.0.0.6,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.6.6,6.0:0.6.0.6.6,6..6.9.9 ¢
D U006 0.0.0.6.0.0.0:0.0.0.6.0.0,0:0.6.0.0.6.0.0:0.5.0.0.0.0.0.0.0:0.0.0.0.0.0.0.:0,0.0.0.0:0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.6.6:0.0.0,0.0.0.0.6.0.6.6..0.¢
R U000, 00.0.0,0:0.0.6,0.0.0,0.0:0.0.0.6.6:0.0.0.0.0.0.0:0.0.0:0.0.6.0,6.0.80,0,0.0.6,0,6,0.0.0.0.0.,0,0.:0.6.6:0.0.0.0.0.6,0.0.0.0.6:6.6.6.0.0.6.6.0.0. ¢
POKOS.0.0.0.60,0.06.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.6.0.0.0.0.0.0.0.0.6.0.0.6.00,0.0.0.0,0.0.0.0,0.0,0.0.0.0.0.0.0.0.6.0.6.0:0.0.0.0.6:6.0,0.0.0 ¢
XXX OCCOO XX XXXXXXX. Energy is directed at the unknown object
and the response is used to determine if the object is a reentry vehicle. XXX
PAROGEARG0,00.6,0.6.6:0.0,0.0.0.0.0.0.0.0.0.0:0.6:0.0.0.0.0.0.0.0,0.0.0,0,0,0.0.0.0.0.0.0.0.0,0,0.6.6.6.0,0.6.0,0.0.6.0,6.,0.0.0.6.6.0.0.0.0..0.0
PO.0.0.0.0.6.0.0,0,0:0.0.0,0.0.0.0.0.9.0.0.0:0.0.0.0.0.0.0.:0.0.6.0.0.0:0.0.6.:0.0.0.8.0.0.0.0.0.:6.0.6.0.0.0,0.0.0.0.6.0.0,0,0.0.6.0,0.0.0.0.¢

[GOIID,0,66:0.0.0,0,0,0.0.6:0:6,0:0.6.0:0.0.0.0.0.0.0.:6.0.0:0,0:0.0.6.6:0.6.0.0,6.0.0.0.0.0.6.6.6.6.6.0.0.:0.6.6.0.0,6.6.0.6.6.6.6..0.0.
RROAARG B G0.0.K00.0.0,0,0,0.0.0.6:0.0.0.0.0.0.0.0.6:0:0.0.6:0.0.0,0.0.5.0.8.0.0.0,6.0.0,0.,0.,0,0.0.0.0.0.0.0.0.0.,0.6.0.0.6.0.0,6:0,6.0.0.0.0.0 6.0
D O00000NE0,0.06:0.0.6.0.0.0,0.6:0.0.0.0,0.0.0,6,0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.6.6.6.0.6.6.0.0.6(0.0.6.0,0.,0.0.0.6.0.0.0.0.6.4
XGRSO XXX, Another promising ID technique uses High
R 44 AR W-E-T-3 ST QAN IED 9:0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0.0.0,0.0,0.0,0,0,0.0,0.0.6:0.6.0.0.0.6.0.6.0.0.6.6 ¢
D 0.0,:6.6.0.6.0.0.0.0.0.0.0.0.0,010.0.0.0,0,0.0.0.:0.6.0.0.0.0.0.0.0.0.0.0.0.:6.0.0.0,0,0.0.0.0.0,0.0.6,0.0.6.0.0.0.6.0.0.0.0,0.0.,0.0.0.0.6,0.0,0,0.0.0.0.¢
) 9:6:0.0.0.0,6.0.0:0:0.0.6,0.6.0.0,0.0.0.6.0:0.0,6.6.0,0,0.6:0.6:0.0,0,0..0.0.0.0,0.6.6.0.6,0.0.0.0.0.0,0,0.0.0.6.0:0.0,0.,0.0,0.0,0.,0,0.6.6.6.0.0.0.0.0.0

). 0,6.0.0.0.0.6,0,0,0.0.0.0.0.0,6,0.6,0.6:0,0.60.0,0.0.0,0,0.0.0.0,6,6.0.0.6:0.0.0.0,0,0,0.0.6:0.6.0.0.6.0.0,0,0.0.6.6.0.0.0.0,0:0.0.0,6,0.0.0.6.0,0.0,0.0.¢
):0:0,6.6.0.0,0.¢

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) F71988 Accomplishments:

o (U) Constructed Army Background Experiment (ABE) sensor package and
integrate into Low-Power Atmospheric Compensation Experiment (LACE) spacecraft.

RO GNP 0:6,0.0.0.0.6.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6.0,6.0.0.0.0.6,0.0.0.0.0.0.0.0.6.6.6.

o (U) Completed Multiple Wire Proportional Counter (MWPC) module and
test in high intensity gamma background.

o (U) Evaluated alternative technologies for neutron and gamma
detection.

o (U) Measured impulse generated by a CW laser on target materials.

o (U) Evaluated the relative performance of CW Chemical, Induction Linac
Free Electron, and Pulse Lasers based on experimental measurements.

(U) FY1989 Planned Program:

o (U) Evaluate ABE data to generate requirements on NPB sensor to opcrate
in natural space environment.

o (U) Measure perfcrmance of MWPC in intense pulse neutron and gamma
environments.
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Program Element: 0603220C Project Number: 07
PE Title: Surveillance, Acquisitiom, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

o (U) Extend measurements of delayed neutrons from Uranium fission frag-
ments to higher neutron energies

o (U) Design, construct, and test neutron and gamma detectors using pro-
mising new technologies

o (U) Measure impulse on large scale replica targets generated by MIRACL

(U) FY1990/1991 Planned Program:

NG G TND 6:6:6.0:6.0.0:0.0.0.6:0.0.0.6:0.0.0:0.0.0,.0:0:0.0.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0:0.0.0.0.0.0:0.6.0.6.6.6 ¢
D 0.0:0.0.0.0.6:6.0.6,0.6:0,0,0:0,6.0.0.0.6.0.0.0.0:0.0.0.0.0.0.0.0.0.0.:0.0.6.6.0:0.0.0.0.9.0:0.6.0.0:0.0.6.0.0.6.6.0.0 ¢

IR O TP 6:6.6:0.0:0,0:0.0.0:0:0.0,0.0.0:0.6:0.0.0.0.0.0.0.0.0.6.0.0.0.0:0.0.0.0,0.0.0.0.0.0.0.9.0,0.0.0.0.0.0.6.0.0.6.0.¢

NG ORI 0.0.6.0.0.0.6:0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.6.0.0.0.0.0:0.0.0.0.0.0 ¢

PR OO RD:0:6.0.0.0:0,0.0.0.0:0:0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.

LI G.OREND 6.6.6.0.6.0.0.6.6.0.6.0.0.0.0:0:0.6:0.0.0.0.0.0.5.0.0.6.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0/0.0.0.0.0.0.6.0.0.0.4
):6:9,0,0,0:6:0.0.6.0.0.0.9.0:0,0,0.0.0.0,0.:0.,0,0.0.0.0.0.4

(U) Program to Completion: This is a continuing program.
D. (U) WORK PERFORMED BY:

(U) 1In House

(U) U.S. Army Strategic Defense Command - Huntsville, AL

(U) Los Alamos National Laboratory - Los Alamos, NM

(U) Naval Research Laboratory - Washington, D.C.

(U) Air Force Weapons Laboratory - Kirtland Air Force Base, NM
(U) White Sands Missile Range, NM

o 0O 0 00

(U) Major Contractors

o (U) United Technology Research Center, Hartford, CT
o (U) KMS Fusion - Ann Arbor, MI
(U) Battelle Memorial Laboratories - Columbus, OH

o

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COSsT

(U) Eng NONE

(U) Sched NONE

(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

ENGINEERING CHANGES: (U) N/A
SCHEDULE CHANGES: (U) N/A
COST CHANGES: (U) N/A

w N =
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Program Element: 0603220C Project Number: 07
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: Direct coordination is maintained with PE
#0603224C, Survivability, Lethality, and Key Technologies, in examining the
effect of high energy lasers and particle beams on targets and Program Element

#0603221C, Directed Energy Weapons, in funding NPB and High Energy Laser
Sources.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A
J. (U) MILESTONE SCHEDULE:

Milestone Date

(U) For NPB-ID:

o (X) ):0.0.6.0.6.6.6.0.9.0.0.6:0.0.0.0:0.0.0.0:6:0.:0.0.0:0.0.0.0.0:0.0.0.6.0.0.0.0.0.0 ¢

):0.9:0.6,0.6.0:9.4 ):6:0.6.0.0.0.
o (U) ABE data collection complete FY1990
SO ORI 6.6.0:0.0.0.0.0.9.0.0.0.0.0:0.9.0.0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.6.0..0.0.0.¢ XXX
o (U) Preliminary Design Review for Flight Umit FY1991
o (U) Critical Design Review for Flight Unit FY1992

(U) For HEL-ID:

o (U) Complete CW Laser test (small scale) FY1990
o (U) CW Laser test (large scale) FY1990
RGO 6:6.0:0.6.6:0.6.6.0.0.6.0.6:0.0.6.0.6.0.0.0.6.0.6.0.0.¢ ):0.0.6.0:0.0.4




FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C

PE Title: Surveillance, Acquisition, Tracking,
and Kill Assessment (SATKA) (U)

Project Title:

Project: 8

Boost Demonstration/Validation (Dem/Val) (U)

Budget Activity: 02 Advanced
Technology Development (U)

|
I
| PICTURE/SCHEMATIC ON NEXT PAGE
l
I

POPULAR NAME:_BSTS (V)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in thousands)

I l [ |
| SCHEDULE(U)| FY 838 | FY 89 | FY 90 ] FY 91 |To Complete]
| I | | | l [
| (U)Program | | Interim |Final Design | | Complete |
|Milestones | | Design | Review | | FSD in |
| [ | Review [Milestone II | [Project 60, |
| | | | | |PE0604220C |
| l I | [ ! [
|Engineering|Preliminary | | End-to-End | | |
IMilestones | Ground | | Ground | | Complete |
J (U) | Demonstra- | | Demonstra- | | |
! | tions | | tion | | |
! | ! | | ! |
| (U) T&E I | | | | |
|Milestones | ! | | ] ]
| | | | | I |
| | | | | | |
| (U)Contract| | | Select FSD | | |
{Milestones | | | Contractor | | Complete |
| | [ | | | |
| ( | | | |Prog Total |
| (U)BUDGET | FY 88 | FY 89 | FY 90 | FY 91 |To Complete|
! ! | | | | |
| (U)Major | | | | | [
|Contract | 173,993 | 235,000 | 67,511 | | Complete |
| | ! | | | |
| (U)Support | | I | | |
|Contract I ] ] | | Complete |
| | | I | ! |
| (U)In-House] | ] | ] |
|Contract | | | ] ] |
! I { I I I [
| (U)GFE/ | | I | | |
[Other [ I [ I | I
| | ! ! ! | |
| (U)Total { 173,993 | 235,000 | 67,511 | | Complete |

[ | | | | [




Program Element: 0603220C Project: 8
PE Ticle: SATXA (U) Budget Activity: 0Z Advanced
Technology Development (U)

SCHEMATIC: TWO COMPETING BSTS CCNCEPTS (U)

3. (W)

(X) This project is accomplishing the technical analysis arnc Dem/Val necessary
for a fully responsive advanced space-based svstem to detect and track ballistic
missiles in their boost XTCCCUCLCCIECCOCECUlEEIUTUillllll! stage. This
data will be used to generate initial tactical warning/attack assessment (TW/AA)
and follow-on attack status reports, which will be communicated to the Natiomnal
Command Authorities (NCA), to subsequent layers of surveillance s¥stems, and,
potentially, to defensive weapon systems. Since this system will potentially
provide the first warning and attack assessment to the NCA, as well as handover
to other SDS elements, it must be highly survivable through all levels of
LTY S SR AL IED . 0.5 000 0.0.0.0.0(0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.0.0.0,0,0,0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0,6.660,6.0.0.0.6.6.0.0.0.6 4
D006 00000, KV 6060 600NNE80,00.060000060.00000,00.600.00000000000000800600006006066000.04
.0 0O RRKN K 066,000 0.00600.00.0.6.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.0.0.60,0.6.0.0:0.0.60.880.0.0.0.0.6.0.0.4
B RS REO0R00 060,60 00066000.0.60860.60.0000.660.60.000000000000806000000006.68006.604
0 0:0.0.0,0.0(6,6(6 0. 0.0.00.00.00806.0.60.0.0.00.060.0000000000.00000000500600000,6,06600006006:6.06.06060.¢
h.0:0:6.0/0.0.0.6.0.0.0.0.0.60.0.0.0.0.0.0:0.0.6.0.0.0.0.0.0.0,0.0.0.00.0,0.6.0.0.:0.0.0.0.0.0.0,0.0,0.0.6.6,0.6.0. 801, T-T3 ST F- I
improvements are expected in on-board signal and data processing, protection
against direct/indirect attacks, and in XCCCOEECONCEOCCIOEERKECICOOCEuGONRK
XXECCCCCOTOOOaaOeexXX. focal planes, frame time, responsitivicy, and
sensitivity. The project includes system concept definition, system design, and
the ground demonstration/validation of critical subsystem/system tachnologies.
This project meets the requirements specified in OSD Mascer Plan for Ballistie
Missile Tactical Warning/Attack Assessment provided to Congress in 1981. All

activities in this project for FY90 have been reviewed and determined to be in
compliance with the ABM treaty.
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Program Element: 0603220C Project: 8
PE Title: SATKA (U) Budget Activity: 02 Advanced
Technology Development (U)

(U) This project will be completed at Milestone II which is planned for
FY90. Full Scale Development (FSD) will continue under Project 60, PE0604220C.

c. (U PROGRAM ACCOMPLISHMENTS AND PIANS:

1. (U) FY1988 Program:
(U) Continued development of engineering design for total BSTS includ-
ing space, ground, and support elements
(U) Fabricate and test key technology components
(U) Hold Preliminary Review of Ground Demonstration

2. (U) EY1989 Planned Program:
(U) Perform extensive ground testing on selected components/subsystems
(U) Complete design of system and supporting elements

(U) Fully detailed justification information is available at a higher
classification

3. (U) [EY1990 Planned Program:

(U) The BSTS will continue to undergo extensive, end-to-end, ground
testing on components/subsystems.

(U) Specific system analysis, design, fabricacion data, and schedule
information is available at a higher classification level.

(U) Efforts will focus on ground demonstration for FSD Contractor
selection following Final Design Reviews.

(U) This project will terminate with BSTS Milestone II decision. BSTS
FSD will continue under Project 60, PE0604220C.

D. (U) WORK PERFORMED BY: This program is managed for the SDIO by the Air
Force Space Division, El Segundo, CA.

(U) Major Contractors

(U) Lockheed Missiles and Space Company - Sunnyvale, CA (BSTS)
(U) Grumman Aircraft Company - Bethpage, NY (BSTS)

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

................................................................................

i CHANGE | SYSTEM CAPABILITIES | SCHEDULE | FY1990 COST |
(U) Eng

(U) Sched

(U) Cost $262M Decrease

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) Restructured program eliminated Dem/Val
Satellite, concentrates on ground demonstration, and transfers
to Project 60, Program Element 0604220C for Full Scale Development.
2. SCHEDULE CHANGES: (U) Project concludes with Milestone II in FY90

— e




———————————

3. COST CHANGES: (U) Transfer of funding to new Program Element.
Program Element: 0603220C Project: 8
PE Title: SATRA (U) Budget Activity: 02 Advanced

Technology Development (U)

F. (U) PROGRAM DOCUMENTATION:

(U) BSTS Technical Requirements Document - February 1985

(U) BSTS System Specification - August 1986

(U) BSTS System Requirements Documerrt - August 1986

(U) BSTS Dem/Val Environmental Assessment - August 1987

(U) System Concept Paper (BSTS Appendix) - August 1987
G. (U) RELATED ACTIVITIES: Program Element #0604220C

Phase I Strategic Defense System (Project 60)

H. (U) OTHER APPROPRIATION FUNDS: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A
J. (U) TEST AND EVALUATION DATA: N/A




T

Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced
and Kill Assessment (U) Technology Development (U)

B. BRIET DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) Detection, tracking, discrimination designation, and handover of targets in
midcourse are accomplished by a suite of cooperative sensors. Optical sensor
concepts for the midcourse consist of the Ground-Based Surveillance and Tracking
System (GSTS) and Space-Based Surveillance and Tracking System (SSTS).

(X) Midcourse Sensors (MCS) work together with hand off from Boost Surveillance
and Tracking System (BSTS) to track offensive ASATS and ballistic missile, X¥XXX
RO 0L KKEKRELAMAGAO NS 0E0E.0.0.:6.0.0.0.0,6.0.0.6,0.6.0,6.0.600.:0.0.0.0,0.6.0.0.0.0,0.6.0.6.0.6,6.:0.0,6.6.0:0. SN ¥ 5 -
LEL- TP 0,.0.6,0,0:0.0,0.0.0,0.0.0:0,.0.0.0.0.0.0.0.0.0,0.0.0.6.0.0.0.0.0.0,0.0.0.0.0.0.0.6.0.0.6.0.0,66.6.0.0,6.0.0.6(0.0.0..66.6.0.0.0' G Do |
the MCS are transmitted to SBI, GBI, and other SDS elements.

(x) The SSTS consists of a constellation of XXXXXXXXXXXXXXX in polar orbit

a ground segment composed of fixed and mobile stations. The primary sensing
payloads of the satellite are a XXCICOCCCIOEXXXXXX LongWave InfraRed (LWIR)
passive sensor and a visible/ultra violet passive sensor, XXXXXXXXXKXXXXX

. 0.6,0.0.6,0.0,0,0,0.0.0.0.0.0.0.6.0.0.0.0,0:0,0.0.0.6.6.0.0.0.0.0.0,6.0.0.0.0:0.0,0.0.0.:0.0.6:0.6.6 $.0.0.6.0.6:0.0.0.0.0.0.0.0.0:0..0.6.6.0.:0.6.0.:0.:0:0:0 ¢
.6,0.0.0.0.0.0.6.0,0.0.0.0.0.0.0.0.0.0.6,0,0.0.6.0,0.6.0.0.0.0.6.0.0.6.:0.0.0.0.0.0.6.0,0.0.6.6.0.6:0.0.6.0.0.0:6.:0.0.0.0.6.0:0.0.0.6.0.0.0.0.6.0.0.0.0:0.0.0 ¢
) 0.0:0.0,0,0.0,0,0,0.0.0.0.6.0.6:0.9.9,6,0.0.0.0.0.0.0:0.0.6.0:010.0.0.6.0.0:6,0.6.0.0.0.0.6:5.0.6.0.0.6,6.0.0.6.6:0.6:0:0.0.6.0.0.:.0.6.0.0.0.:0.0.0.4
0.0:6.6,0.0.6.0,0.0.0.6.0.0.6.6.6.0.0.0.6.0.0,0.0.6.0.6.6.0.0.6.0:0.0:0.0.6.6.0.0.0.0.0.0.6.6.8.0.0:0.0.0.6.0.0.0.0.0.0.0:4.0.0.6.0:6.0.016.0.0:6.0.:6.6.0 ¢
D.0,6,0.0.0.0.6,0.0.6.0.0.6.0.0.0.0.9.0,0.6.6.0,0.0,0.0:0.0.0.0,0.0.0.0.0.0:0.0:0.0.0.6.0.0.0.0.6.0.6.0.0.0.0:6.0.0.0.0.0.6.0.6.0.0.0.:0:0.0.0.0.6:0.0.9:9.0.0.
.0.:0.0.0.6.0.0.0.0.0.0.0.6.0.0,0.0.0.0,0.0.6.0.:0:0.0.0.0.0.0.0.0.0.0.6.6.0.0.0.6.0.0.0.0.0.0.0.0.0.6.0.0.0.0:0:0.6.0.0.0.6.0:0.0.0.0:0.0.0.0.0:6.0.0.0.0.0.0.0.
D.0,0,0.0.6.0,0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0:6.6.0.0.0.0.6.0:6.9.6.0.0.0.0.0.0.K6.6.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.6.0:00.0.0.0.¢
D:6.0,6.0.0.0,6,6.0,0.0.6.0.6.0.0.0.0.0.6.8:0.0,0.6.0.0.:6.0.0:0.6.0.0:0.0:0:6.:0.0:0.0.6.0.6.:0.0.0.0.0.5:0.0.0.0.6.0.0.6.0.0..0.6.0.0.6:0:0:0.0..6.0'¢
KOCCCOEK XXX The early satellites will gather phenomenological data
required for design optimization of surveillance and seeker systems.

(X) The GSTS is a fast-response, rocket-launched LongWave InfraRed (LWIR) sen-
sor system boosted into suborbital flight for use in the midcourse phase. The
GSTS sensor operation is integrated with SSTS and Ground Based Radar (GBR)
operations to provide track and discrimination data. XXXXXXXXCOXXXXXXXXXRXX
D:016.6,0.6.0.0.0.6.6.6.0.0,0,0.0.0.6.0.6.6.0.0.6.6.0.0.0.0.6.0.0.0.0.0.0.6.0.0.:0.0.9.0.0.6.0.:0,6.0.0.0.6,0.0.0:6.0.0.6.0.9.0.000.0.0.0.0:0.6:0:0.0.0.0.0.4
D.0.6,0,0.5:6.0,0,0.0.0.9.0.0,0.0.0,0.0.0.0.6.0.0.0.0.0.0.0:0.0.6.0.0.0.:6.0.0.0:0.6.6.0.0.0.0.:6.6.0.0.6.6.0:0.0.6.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.6:0.4
D.6,0.0.6.:0.0.0,0.0.0.0.0,0,6,0.6.0.0.:0.0.0.0.0.0.6:6.0.0.6.0.0.0.0.0.0.6.0.0.0.0.6.0.6.0.0.0.6.6.0.0.6.0.0.0.0.0.0.0.0.6:0.0.0.0.6.0.0:0.0.0.9:0.0.0.0.6..4
$.0.6,0.0.0.0.6.0,6.0.0.0,0,0.0.0.0.0.0.6,0.6:0.6.0.0.0,0:0.0,0.0,0.0.0.0.0.0.:6.0.0.0.0.0.0.0:0.0:0.6:0.6.0.6.0.0.0,6.0.0.0.0.6.0.6.0.0.0.0.0.6.0.0.0.0.0.0.0 4
D.0.6,0,0.0.0.0.:0.0.0.0.0.0,0,0.0.0.0.0.0.0.0.0.0:0.0.0.0,0.0.0.0.0.0.0.0.0.6.6.0.0:6.0.0.6.0.0.0,0.0.6.0,6.0.0.0.0.0.0.6.6.0.6.8.6:0.6.6.6.0.0.6.0.0.0.0.0.0 4
D.0.0.6,0:0.0.0,6,6.0.0,0.0.0.0.0.0.0,0.0.0.0.0.0.0.0.0:0.0.0.0:0.0.0.6.0.0.0.0.6.0.0.0.6.0.0.0.0.0.6.0.6.6.0.6.0.0.0.6.0:0.0.0.0.6.6.66.6660.0.0,0.0.0¢

)10.0:6.6.6.0.0,0.0,0,0,0,0.0.0.6:0.0:0.0.,0,0.6.0.0.0,6.0.0.0.0:6.6.0.0.0,6,0.0.0.0.6.6,0,0,0,0.0.0.6.0.0.0.0.0.0.6.6.0.0:6.0.6:6.0:.0.6.0.6:6.0.6.4
XXX

(U) The Midcourse Sensors Experiment (MCX) is the Dem/Val space flight

experiment supporting the MCS. This experiment is described under PE #0603220C
(Project 12 - SATKA Support).




Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced

(U)

v

5.

)

and Kill Assessment (U)

Technology Development (U)

PROGRAM ACCOMPT.ISHMENTS AND PLANS:

(W

o

Prior Year Accomplishments: FY1988

(U) Completed 4idcourse Sensor Study and Similar Studies to
define Phase One Midcourse Sensor Baseline

(U) Defined End-to-End Ground Demonstrations for MCS

(U) GSTS Dem/Val Contract Awarded

Current Year Plan: FY1989

(U) Develop SSTS and GSTS design to System Requirements Review
(SRR) level

(U) Perform initial system simulation demonstrations leading to
end-to-end ground demonstration
(U) Continue technology risk reduction efforts

Budget Year One Plan: FY1990

(U) Develop SSTS and GSTS design to System Design Review (SDR)
level

(U) Perform breadboard processor demonstrations leading to end-
to-end ground demonstration

(U) Continue technology risk reduction efforts
Budget Year Two Plan: FY1991

(U) Continue developing SSTS Design
(U) Develop GSTS design to Preliminary Design Review (PRR) level

(U) Start integration of end-to-end ground demonstration brass-
boards

(U) Continue technology risk reduction efforts

(U) Program to Completion: This is a continuing program.

WORK PERFORMED BY:

SSTS Contractors

0
o

)
)

Lockheed Missiles & Spacecraft Co. - Sunnyvale, CA
TRW, Inc. - Redondo Beach, CA ‘

GSTS Contractors

o

89

McDonnell Douglas Space Systems Co. - Huntington Beach, CA




Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced
and Kill Assessment (U) Technology Development (U)

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

| | | | BUDGET YEAR ]
| CHANGE | SYSTEM CAPABILITIES ] SCHEDULE | COST ]
| l | | |
(U) Eng

(U) Sched Lower Risk Dem/Val | MSX, Advance 2 years (See PE #0603220C
(U) Cost

Project 12)

NARRATIVE DESCRIPTION OF CHANGES (U)

1. (U) ENGINEERING CHANGES: N/A

2. (X) SCHEDULE CHANGES: See PE #0603220C Project 12 - XXXIXXXXXXXX
D0:0:0:0.0:0.:0.0:0.0:0.:0:0.0:0:0.0.6.0:6:0.0.0.0.0.0.0.0.0.0.6.0.0.0:6.0.0.0,0.0.6.6.0.0.0.6.0.6.¢

3. (U) COST CHANGES: FY89 - +517.95M

F. (U) PROGRAM DOCUMEMTATION:

o (U) System Concept Paper - August 1987
o (U) Test and Evaluation Master Plan - June 1987

G. (U) RELATED ACTIVITIES: PE 0603220C Project 05 (Passive Sensor
Technology), Project 06 (Signal Processing), Project
12 (SATKA Support - Midcourse Sensor Experiment)

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) TIEST AND EVALUATION DATA: None




—

FY 1990/1991 BIENNTAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 10
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Xill Assessment (U) Technology Development (U)

A. (U) RESQURCES ($ in Thousands)
Project Title: Midcourse Experiment (U)

Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est Comp Program
ACA (U) 99,701 93,591 42,930 28,953 Continuing

B, (U) BRIZF DESCRIPTION OF MISSTON REQUIREMENT AND SYSTEM CAPABILITIES:

(U) The Airborne Optical Adjunct (AOA) platform provides an Long Wavelength
Infrared (LWIR) testbed for the midcourse sensors system. It supports both the
Space Surveillance and Tracking System (SSTS) and Ground-Based Surveillance and
Tracking System (GSTS) with collection of multitarget data, verification of sen-
sor operation, and validation of processing techniques and algorithms. The ACA
platform consists of an LWIR sensor mounted atop a modified Boeing 767 aircraft.
ACA is a technology validation experiment which will acquire, track, discrimi-
nate, and provide handover coordinates to a ground-based radar of midcourse tar-
get trajectories for ICBMs launched from various test ranges. AOA will validate
the functional operation of airborne LWIR sensors by assessing the capability to
acquire targets at long ranges, to perform discrimination, to perform bulk fil-
tering, and to provide accurate handover data to other tracking elements. The
AOA will also provide a design data base for future programs in the areas of
design and operation of LWIR sensors, real-time on-board signal and data pro-
cessing, performance of an integrated payload in an aircraft environment, and
signatures of atmospheric backgrounds, targets, and aero-optic effects. The Air-
borne Optical System (AOS) would be an operational airborne surveillance system
that could support the SATKA functions in an SDS in late midcourse and early
reentry. There are currently no plans for the AOS in the phase one system

architecture. Many of the key technology issues are being addressed by the var-
ious measurement programs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) EY1988 Accomplishments:

(U) Completion of flight mission data software

(U) Sensor and sensor platform deliveary to Boeing

(U) Aircraft configuration for mission equipment installation
(U) Sensor Integration in the System Integration Laboratory

0O 0 00

(U) FY1989 Planned Program:

o (U) 1Installation and checkout in aircraft
o (U) Begin Continental US (CONUS) flights
o (U) Complete AOA system integration and CONUS testing




Program Element: 0603220C Project Number: 10
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

{U) [EY1990 Plarned Program:

o (U) Deploy AOA to USAKA and conduct calibration and
flight testing
o (U) Initiate AQOA measurements program
o (GOTIED 0.0.0.0.6.:0.0,0.0.0.6:0.0.0.0.0.6.6.0.0.0.0.0.0.0.0:0.0.6.0.0.06.0.0.0.0.0.6.0.6.0.0.0.0:0.6:0:0.0.00.0.:0.0. 6.0 4
D.0:6:0,0:0,0,016.0.0.0.0.0.0.0.0.6.0.0:0.6,6:0.0.6.0.0.6.0.0.0.0.0.0.0.6.0.0.0.6.0.0.6.0.6.6:0:0.0.0.6.0.0.9.0:0:4
D.6:0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.6:6.:0.6,6.¢

(U) FY1991 Planned Program:

o (U) Complete USAKA flight tests
o (U) Begin testbed flights supporting other SDI programs

(U) Program to Completion: This is a continuing Midcourse Sensors Testbed
program.

D. (U) WORKX PERFORMED BY:

(U) Major Contractors

o (U) Boeing Aerospace Company - Seattle, WA

(U) Boeing Commercial Airplane Cu.pany - Seattle, WA
(U) Honeywell - Minneapolis, MN

(U) Hughes Aircraft Company - Los Angeles, CA

(U) Teledyne Brown Engineering - Huntsville, AL

(U) Nichols Research Corporation - Huntsville, AL

0O 0 0 0 o0

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE 2UDCIT TZAR
COST
(U) Tech N/A
(U) Sched N/A
(U) Cost ) N/A $21.1M increase

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) None

2. SCHEDULE CHANGES: (U) None ‘

3. COST CHANGES: (U) Program rebaselined to reflect new schedule. $8.6M of
the increase is needed to incorporate FY90/91 contract changes making AOA on
airborne surveillance testbed. A $5M cut (not reflected in the $21.1M figure
above) will take effect Jan 89.

F. (U) PROGRAM DOCUMENTATION

o (U) System Concept Paper - August 1987
o) (U) Test and Evaluation Master Plan - August 1987




Program Element: 0603220C Project Number: 10
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessmentc (U) Technology Development

G. (U) MILESTONE SCHEDULE:

Milestone Date
o (U) Complete system integration in aircraft FY1989
o (U) Complete CONUS testing FY1989
o (U) 1Initiate flight test program at USAKA FY1990

H. (U) RELATED ACTIVITIES: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) OTHER APPROPRIATION FUNDS N/A




FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project: 1l
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

I
I
( PICTURE/SCHEMATIC ON NEXT PAGE
I
I
I

POPULAR NAME:_GBR (U)

A. (U) SCHEDULE/BUDGET INFORMATION ($ in thousands):

| I I I | TO
|SCHEDULE(U)| FY 88 | FY 89 [ FY 90 | FY 91 | Comp
I | I I I I
| Program IRestructured|{Milestone I |Define and [Initiate Pre-|
|[Milestones |GBR Program |Decision to |develop dis- |liminary |
I (U) Jto include |formally in-|crimination |[Design of the|

! |Midcourse Jelude GBR inlalgorithms. |Phase I Mid- |
|Sensor Study|SDS Phase I |GBR-X Criti- |course GBR. |Conti-

|String Test. |

|
] |Direction. |Program. [cal Design ] jnuing
| | |GBR-X System|Review. ] |
| | |Design Re- | | |
| | view. | | |
| | I I | |
|Engineering]| | | ] |
|IMilestones | | | | |
[ (W) | | | [ |
| | | [ | |
| T&E | | [D:6,6:0:6,6.6.0.0.0.6. QIR D 6.0.0.0.6.0.0.0.0.6 0.9
|Milestones | | [9:9:6,0:6.6.0.0.9.6.6 QNP 6:6.0.0.0.0.0.0.6.¢. S|
| (X) | | I | KXXEXKXX |Conti-
I | | | |nuing
! |
J

I
|
| Contract |Renegotiated|Concept De- |Selection of |

[Milestones |GBR-X Con- |finition ]two contract-|
|reflect Mid-|tract for |Preliminary |nuing
|course |a Phase I * |design of ]

|Sensor Study!Midcourse
|requirements|GBR Awarded.

|Phase I Mid- |
|course GBR. |
|

|
|
|
|
|
1 (U) |tract to |Study Con- | ]ors to do |Conti-
|
|
|
[
I

I
I
I
I
|
[
I
I
I
I
|
I
|
I
|
I
l
I
|
I
I
I
|
I
|
I
|
l
|
l
I




Program Element: 0603220C Project: 11
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)
| BUDGET | FY 88 | FY 89 ! FY 90 f FY 91 |Progm |
I (U) | I I I |Total |
I I I I I I I
| Major | | I | | I
| Contract | 30,233 | 62,628 [ 89,673 [ 76,994 [Conti-|
R ! | | | nuing|
I I I [ I [ [
| Supporct | I | l I l
|Contract | 6,649 | 9,755 | 39,302 | 57,849 |Conti-|
| @ | | I I | nuing]
I I I I I I I
| In-House | | | [ i |
| Contract | 0 ] 0 | 0 ] 0 ]Conti |
QD) I I | | | nuing|
I I I I | I I
| GFE/ I I | | ! I
]Other (U) | 0 ! 0 | 15,500 | 15,500 |Conti-|
1 I I I I | nuing|
I I I I I I |
[ (U)Total | 36,882 [ 72,383 | 144,475 { 150,343 {Conti-|
I I I I I | nuing|
I I | I I

I I
B. (U) _BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) The GBR-X (formerly named the Terminal Imaging Radar) is a
ground-based, XXXXCICOCHXXXXXXXXXXX, technology demonstration radar cur-
rently under development XXXXXXXXKXNXXXIXXKH XX XX KK XXX K KCHKRX XXX
D:0,0.0.0,0.0.0.0.0.0.0.0.0(0.6:6.:0.9.0.0.0.0.0.0,0.0.6.0.0.6.:0.6.0.0.0.0:0,0.0:6.0.0.6:0.0.0.0.0.0.0.0.0,6:0.6.0.0.6.6.6.0:0.0:6.0.0.6.6.0.0.6.6.6:0.0.4
D 0,6.0.6,0.0.0,0:0.0.0,0.0.0.0.0.0,0,0.0.0.8.0.6.0.0.0.0.0,6.0.0.0.0.6.0.0.0.0.0.0.0,6.6.0.0.0.0.0.6.0.6.0.0.8:0.0.0.0.6.0.0.0.0.0.0.0.0:0.0.6:6.6 ¢
):6,:0,0,0.0.0.0.0:6.0.0.0:0.0.6.0.0.0.0:0.0.0.0.6,0,0.0.0.0.0.0.6:0.6..0:0.0:6.0.0.0,6.0.0.6:0.0:0.0.0,0.0.6.0.0.6.0.0.0.6.0.0:6.6.0:0.6.6.6.6.6 ¢
$.8:6.0.0,0.0.0.0.0.0.0.0.6.0.0.0.9.0.0.0.0.0.0:0.0.0.0.0.0.0.0:5.0.0.0.0.0.0.0:0.0.0.0.0.6.6.6.0.0.0.0,0.0.0.6:0.6.0.0.6.0.0.0.0.0.0.0.6.6.0:0:6..0.6.0. ¢
KEREXKKKKKKIKKKKKKKKK The original radar design was modified in FY 1988 to
LR LR R NP 6.6.0.0.0.0.0.0.0.6,0.0.:6.0.0.0.8.0.0:0.0.0.0.0.0.0.6.6.0.0.0:6.0,0.0.0.0.0.0.0.0.0.0.:0.6:0:0.0.0.0.6.0.0.0.0.6.0.0.6.6.0.0.0:0
D.0:6.016.0.0.0.6.0.0,0.6.0.0.0.0.9.0.0.0.0,0.0.6.0.0.0.0.0.0.0.0.0.0.0.0:0.6.0.0.6.0.0.0.0,.6.0.0.6.6.6.6.6.0.6.6.6.6.0.6.0.6.0.0.6.0.0:0.6.0.6 ¢
) 0,6.0,0,0.0.0.6.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.6.0.0.0.6.0,0.0,0.0.0.0,0.0,0,0,0,0.0.0.0.6.6.0.0.0:0:0:0.0.0.0.0.0.6 4
D.9:0.0.0.0.0.6.6.0.0.6.0.0.6,6.6.0.0.9,0.0.0.6.0.0.0.0:0.0.6.0.0.0.6:0.0.6.0:0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0:0.0,0:6:0.0.0.6:0:0.0:6.6.0:6..0.0.6.¢
KRR OHXXKXXXXX. The follow-on Ground-Based Radar program would
develop a concept for a tactical, late midcourse defense radar to meet the
Antiballistic Missile (ABM) threat should the decision to deploy such a
growth option to the SDS be made. The Ground Based Radar would be developed
for the future threat with enhanced capabilities developed from the demon-
stration program and other associated technology programs in the radar and
discrimination areas.




UNCLASSIFED

SSTS Concept

IBC FOCAL

IMU
u PLANE

OPTICS

GIMBAL

DATA
PROCESSOR
COMM

_ “SIGNAL
PROCESSOR




#ﬁ

Program Element: 0603220C Project: 1l
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

C. (U) PROGRAM ACCOMPLISHMENTS AND PILANS:

1. (U) Prior Year Accomplishments:

c (U) Evaluated proposals from contractors and Midcourse Sensor
Study Group for restructured GBR.

o (U) Continued the development of GBR-X hardware.

2. (U)_Current Year Plan:

o (U) Restructure GBR Program to incorporate Midcourse Sensor
Study (MCSS) results into radar program.

o ( U) Define and develop discrimination algorithms, signal
procesing, and other related functioms.

o (U) Continue building GBR-X to support technology and dis-
crimination validation.

o (U) Award contract for a Concept Definition Study of the
Phase I midcourse radar.

3. (U) FY1990 Planned Program:

FOR EXPERIMENTAL GROUND BASED RADAR (GBR-X):

o (U) Complete initial design of discrimination algorithm and
target classification schema and initiate software coding. Continue to ana-
lyze discrimination techniques and modify software as necessary.

o (U) Fabricate, assemble, and test subassemblies as follows:
transmitter, receiver, signal processor, antenna (including phase shifters),
beam forming networks, test console, and turret.

o (U) Conduct software coding and testing operations for the
operating system, applications program, test control program, post processing
systen,

o (U) Complete assembly and conduct tests of the antenna pilot
array.

o (U) Exercise configuration control over all system and subsystem
specifications.

o (U) Initiate construction of required facilities at USAKA, the
field test site.

FOR MIDCOURSE GROUND BASED RADAR:

o (U) Conduct performance analysis of operations in a nuclear
environment and an ECM environment. Conduct Survivability analysis.

o (U) Define concepts for a tactical system supported by effec-
tiveness and cost tradeoff studies. Establish performance requirements for a
tactical system.

o (U) Formulate a request for proposal and initiate competitive
procurement activities for conduct of a preliminary tactical system design.
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Program Element: 0603220C Project Number: 12
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

o (U) Univ. of Arizona, Lunar & Planetary Laboratory - Tucson, AZ

o (U) Defense Science, Inc. - Mclean, VA

o (U) Physical Sciences, Inc. - Andover, MA

o (U) Utah State Univ. - Ogden, UT
E. (U) COMPARISON WITH FY89 DESCRIPTIVE S Y:

IMPACT OF CHANGES (U)
CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(U) Eng NONE
(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

ENGINEERING CHANGES: (U) N/A
SCHEDULE_CHANGES: (U) N/A
COST CHANGES: (U) N/A

(VSIS B g

F. (U) PROGRAM DOCUMENTATION:
o (U) Test and Evaluation Master Plan - June 1987
o (U) Draft Program Plan - November 1987
o (U) SIE Program Plan - July 1988

G. (U) RELATED ACTIVITIES: This program is closely related to and coordi-

nated with the National Test Bed, Program Element #0603223C and STARLAB, Pro-
gram Element #0603221C programs.

H. (U) OTHER APPROPRIATION FUNDS: N/A
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

J. (U) MILESTONE SCHEDULE:

Milestone Date
o (U) Deliver IBSS to Launch Site FY1990
o (U) Launch IBSS on Shuttle FY1990
o (U) Demonstrate Real-Time Discrimination FY1990
o (U) Integration of new sensor for SIE FY1991




 INCLISSIFED

FY1990/1991 BIINNIAL ROT&Z DESCRIPTIVE SUMMARY

Pregram Zlement: 0633220C Froject Number: 81

PZ Title: Surveillance, Acquisition, Budget Activity: 02

Tracking & Xill Assessment (U) Advanced Techaclcgy Develctmeat
A. (U) EZSCURCES ($ ia Thcusands) |
Pspular FY8s TY89 FY90 N To Tctal
Name Actual  Estimate Es:zimate Estimate Cemclete Preqram
Iaacvative Science aad Techneolegy

53,374 43,239 96,605 114,686 Centinuing

3. (U) 3RIZFT

32IZT CZSCRIFTICN OF MISSICN REQUIREMENT AND SYSTEM CAZA3ILITIZES:

Exzlores iancvaktive tachnclcgies for seasing. Seeks revcluticnary break-
tarcughs ia technolegies that wculd make a leap ia capability for SDI sensiag. The

fundiag tctals alsc iaclude all SDI S2IR awards, which maxe akcut a third of FY 89
tctal.

C. (U) 2R0GEAM ACCOMELISEMENTS AND PLANS:

o

(U) F71933 Accemclishments: IST research advaanced many iancvaticns for
censideraticn by SUI systam designers. All trcke a technclegical barrier. The mest
cempelliag will hel:s &5 raeveluticaize electrcnics packaging. Fer example:

¢ (U} Made meaccrystalline diamead cn a metallic substrate.

¢ (U) Iaventad a cryccccler gas mixture that septuples cccling rates for
infrared sensors.

o (U] Painted cczoer cenductors cn a sulstrate with a laser te sariak

electreonics zackaging sc well that the ccntracker iavests twe dellars fer every SDI
dcllar.

o (U} Iavertad gallium arsenide by grecwiag a razer-tain laver cf silicea eon
CGaAs and thus cut pcwer loss by twe-thirds.

o (U) Pradicted telltale ultraviclet signals frem an IC3M in flight.

¢ (U) Made a suzerconducting Jesezhson juncticn at 15 degrees Relvin to
enatle a tiny, voltage tunable Terahertz cscillater for ccmmunicatiens.

¢ (U) Proved atcmic layer epitaxy could make the tainnest and most highly
strained quantum wells ever rezcrted.

o [(U) Tripled the second order ncen-linearity of optical materials to enable
ptical shutters and cptical ccmputing.

¢ (U) Byzassad the diffracticn limit tc make the wcrld's tiniest light spct.

¢ (U) Fcund a facterial prctein that cculd switch cstical cemputers fast
encugh to act like a neural net. ’

¢ (U) Dezcsitad the first-ever calcium diflucride at 150 degrees Celsius for

gre
ccataant-addressable memery to Shyj cERtar I
. b
RELESSTHE
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Precram Zlemext: 033322CC Project Number: 81
PZ Title: Surveillance, Acquisitien, Budcat Activity: 02
Trackiag, & Xill kssessmeat (U) Advanced Technclegy Development

(U} FY13989 Planned Program: IST efforts will contiaue to explere the cutting
edge cf saasiag techaclcgies by pursuiag the following projects:

o (U) Develcs a superccaductiag infrared detecter to cperate ia the 2-20
micrca waveleagths to give a thcusaad fcld reducticn in cryccscler size.

¢ (U) Develop the first diamcad MESZFET with monocrystalliaze, samiconductor
quality tria-film diamcad.

o (U) Develop Atemic Layer Epitaxy as an iadustrial prccess fer producing
large scale gallium arseaide iategrated circuits.

¢ (U) Centinue ts find and seize orpcrituanity to make small but critical

cagital investments in peteatially revecluticnary technclegies focr SDI seasing
needs.

(U)_FY1990/1991 Planned Prcecram: Ceatiaue exglerateory iaitiatives.
grocgrams cannct be -predicted.

Scecific

(U) S2IR Accemplishment aad Plaas: Neo S3IR Phase 2 has yet been completed. )
SOI has selected 21 Phasae 2 winners in SATRA techaolcgies. Atcut half have started

the Phase 2 work. In FY38 it alsc salected 1S5 new Phase 1 wianers. The first

Phase 2 completicas will hapren ia FY83. S2IR awards will ze made in acccrdance

with PL37-219 o the rest proposals offerad across all the tachaical togics
sclicited by SDI.

D. (U} WC2X BZZFCRMED 2Y: Varicus institutions (universities, private firms,
naticnal lazcratcries, faderally funded research canters) uxnder ccntract to Office
cf Naval Resesarch and other agencies.

E. (U) CCMPARISCN WITH 7738 DESCRIFTIVE SUMMARY: Technical accemplishments are all
first-ever events.

Y2z COF Impact ¢n
CHANGE Impact ca Systems Capabilities| Impact on Schedule| FY 19390 Cost
Teca N/A , N/A N/A
Schd N/A N/A N/A
Cest N/A N/A N/A
NARPATIVE DESCRISTION OF CHANGES (U)
1. {(U) TECHNICAL CHANGES: Necae
2. (U} SCHZDULE CHANGES: Neae
3. (U) COST CHANGES: Ncne

F. (U) P2CGERAM DCCUMENTATION: N/A

NCLASSIFIED




T71390/1991 BIENNIAL RDT&EZ DESCRIPTIVE SUMMARY

Prcgram Zlameat: 0633221C Project Number: 81
PZ Title: Diractad Zzerxgy Weapons (U) Budget Activity: 02

Advanced Techaclcgy Development
A. (U) RESCURCIS ($ i3 Thousands)

Pcpular FYss FY39 FY30 N Te Tctal
Name Actual  Estimate Estimate Estimate Complete Program
Inacvative Science axd Technology

19,315 15,000 43,130 40,585 Ceatinuiag

3. (U) 3XIZF DESCRIZTICN QF MISSICN REQUIRIMENT AND SYSTEM CAPA3TLITIZS: Explores
innovative tacanolcgies for directad energy weapcns. Seeks revoluticaary break-
tarocughs in all techaclcgies that wculd make .2 .leap in capakility for SDI directed

energy csacezts. The funding tctals alsc include all SDI S3I2 awards, which make
tcut a taird of FY 89 tctals.

c. (u)

"

SCGEAM ACCCMELISEMENTS AND PLANS:

(U) 71833 Accemclishments: IST research advanced maay iancvaticas for
ccasideratica by SUI system desigaers. For example:

o (U) Lixked twc high-pcwer (1.5 Gigawatt) microwave scurces in a precursor

cf a phasad array that cculd greatly multiply power levels for beams prcjected into.
sgace.

¢ (U) Measured high atmosgheric clcuds iavisikle to the eye but fatal to a
killer laser Leam.

o (U) Prezaga

tad 800 amperes cf 63) KeV electraons threough a stellerator
ccil five wiading ger

icds long with nc measurable charge or current less.

o (U} Ceacluded that a mitigated link desiga will Ee needed to assure
electrcmagnetic lianks in a disturted eavironment.

o (U) Exploited the new C-to-A transition tc triple the efficiency of excimer
lasers aad allew them to be tunazle for the first time.

o (U) Made a neca plasma flucresce when pumped with X-rays as a step on the
rcad to inexgensive x-ray lasers.

¢ (U} Impeached a widely held law cf physics on cross sacticas of crystals.

o (U) Found a way tc beat the r-squared law of wave prcpagation for
electrcmagnetic eaergy to open the possibility of electrcmagnetic missiles.

(U) £71933 Planned Programs: IST efforts will continue to ex;ldre the cutting
edge of laser technclegies. For examgle:

o (U} Develog a bright lakcratory x-rav laser using pulsed pcwer techaclegy.
¢ (U) Demcnstrate a high-gradient ccmpact particle acceleratsr using a
recirculating inductica linear accalerator.




HEr z{,(‘i"";

33 BT

ﬁbt.uuh.uu

Prcgram Element: 05§33221C Procject Number: 81
PE Title: Directed Zaergy Weazcas (U) Budget Activity: 02

Advaaced Technolcgy Develcrment

¢ (U} Demcastrats phased array micrcwave scurces with maay socurces gaaged
tcgether.

¢ (U) Ceatiaue the search for revoluticnary technologies.

(U) FY1930/1981 Planned Pregram:
projects cannct te predicted.

Centinue exploratcry ianitiatives. Specific

(U} S3I2 Accemslishment and Plaas: Nc S2I2 Phase 2 has yet teen completed. SDI
has selectad 30 Phase 2 wianers in DEW teachnclecgies. Axout half have started the
Phase 2 werk. 1Ia FY33 it also selected 60 new Phase 1 winners. The first Phase 2
ccmgleticns will hapgen ia FY89. S2IR awards will be made ia accordaace with

PL37-219 to the best prozcsals offered acress all the tachnical tepics solicited by
SDI.

D. (U) WORX PE2TCMID 3Y: Varicus iastitaticans (univesities, crivate firms,
naticnal lazcratcries, federally funded research ceaters) under ceatract to Air
Fcrce andctier agencies.

{U) CCM=ARISCN WITH 7733 DESXR

E. ISTIVE SUMMAZY: Technical acccemplishments are all
first-ever eveats.

TYZE OF Impact on
CHANCE Imzact on Systems Capabilities| Impact cn Schedule! FY 1990 Cost
Tech N/A N/A N/A

Schd N/A N/A N/A

Cest N/A N/A N/A

NAZ2ATIVE DESCZISTION QOF CHANGES (U)
1 {U) TEZCHNICAL CHANGES: None
2. {U) SCHEDULE CHANGES: None
3 (U) COST CHANGES: Nene

F. (U) BROGRAM DCCUMENTATION: N/A

G. (U) RELATED ACTIVITIZS: 1IST ceatributes techaclegy advances to all SDI program
elemeats and to military and civil applicaticns. Many of technical advances will
have wide impact on military and civil technolegy.

H. (U) OTHER APPROPRIATICN FUNDS: None

I. (U) INTERNATIONAL COOPEZRATIVE AGREEMENTS: None

J. (U) MILESTON= SCHEDULE: Not Applicakle. Research is the fcrefreat of
technology whera events caannct be predicted.
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F7 1953/1991 BIZNNIAL RDT&Z DESCRIFTIVE SUMMARY

cgram Zlement: 33533221 Project Numzer: 83
Title: Directed Zaergy Weapcas Budget Activity: 02

A. (U) Z=ESCURCES ($ ia Thousands)
Project Title: Supgert Programs

FYss FY39 FY90 FY91 To Total

Pecoular Name: Ac%tual Est Est Est Cemp Preg
Suppert Pregrams 21,610 46,894 27,089 17,274 Centinuing
2. (U} 22I=7 DESCIISTICN OF MISSICN RSCUIREMENT AND SYSTEM CASA3IILITIES:

This project prevides funding fcr Army and Air Force pregram managemeat and
fcr cempletion cf the Strategic Defense Facility at Sandia Naticnal Lakeratery.
The Army and Air Ferce funding ccvers expenses for civilian personnel, travel
(TDY), traiaing, raats, communicaticas, infcrmaticn management, utilities, priat-
iag and rerrcductica, sustlies, equirment, aad centracts for rasearch aad supgert
services. The Saadia funding will provide the equirment requirad to ccmplete the
facility. :

C. (U} B2CCZaM ACTCMZLISEMENTS AND PLANS:

1. (U) The funding provided to the sarvices by this prcject enatles them
ts cextralize recurring operatiag ccsts sc that funding fer tachnical research may
be devctad sclely tcward that purgcse.

2. (U} The Sandia funding will ccmplete this project, heace the decrease in
the tctal funding for Project 83 frem ¥FY90 to FY31. -

O. (U} WwC2X PZZFCEMZD 3Y:

1. (U) Primarily the civilian emplcyees of the Army Strategic Defense
Cemmand (Huatswille AL and Crystal City VA) and the Air Ferce Space Division (Los
Aageles). Civilian personnel ccsts comprise 63% of the suppert pregrams funding

rrovided to the services. Werk is also performed by the following majer contrac-
ters:

Iategration Sugppgert, Ford Aercspace Divisicn, Los Angeles (AF)
Systams Eagineering Support, ANSER Iac., Les Axgeles, (AF)
Q&M fcr Simulation Center, COLSA Inc., -Huntsville (Army)
Systems Engineering Support, GRC Inc., Huntsville (Army)
MIS Scftware Maiat & Opns, Hewlett Packaxd, Hunstville (Army)

2. (U) The Sandia project was funded jointly by DoD and DOE at the direction
cf Congress. The work itself was performed by the LOE Albuquerque QOperatiens
Cffice tarcugh Sandia Naticnal Latcratories.

2. {U) CCMZa3ISCN WITH FY39 DESCIISTIVE SUMMARY: Suppert pregrams have not keen
saparataly idencified in previcus suzmissiens. ‘




Procgram Zlement: 23503220 Project Number: 83
PE Title: Dxrected Z3ergy Weagcns Budget Activity: 02
IMPACT OF CHANGES
CHANCZ Systam Capabilities -Schedule Budget Year Cost
Tech ~ Ncae None Ncne
Scad Nene Ncne Nene
Cest Ncae None Nene

NARRATTVE DESCRIZTICN OF CHANGES

1. TECNICAL CHANGES: N/A
2. SCHETULZ CHANGES: N/A

Services submit detailed justificatica usiag SDIN

3. COST CHANGES: N/A

F.o (U) F=CCzAM DCCOMENTATICN:

Werk Fackage D'.:ec:;la fcrmat to dccument each year's supgert program reguire-
ments.

G. (U) ZZTATID ACTIVITIZES:

arsa

Sugprpert

H. (U} CTHZIZ ASSZCSZIATICON FUNDS: Nene

1. ZEPECCURIMENT (Szecifs Azore=riaticn): Nene

2. MILITA2Y CONSTZUCTICN: Nene

I. (U) INTZZNATICNAL CCOPEIRATIVE A C"EEM"“{TS Ncae

J. (U) MILISTCONS SCHEZZULE: N/A

pregrams fuanding fer the Army aand Air Force
2 alsc fcund ia each cf the cther four SDIO program elements under Prcject 83.
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F7 193C/1931 BIENNIAL RDT&Z DESCRIPTIVE SUMMARY

Pregram Zlement: 0833222C 3udget Activity: 02 Advanced
P Title: Xinetic Zaergy Weapons (U) Technclegy Develcrment
A. (U) 2=SCURCES: [$ ia thousaads)
Project ) FY3s FY33 FY30 FI31 To  Tot
Numcer & Title Actual Est Est Est Comp Pregq
2 4
30 Space Systems (U) 163,000 132,000 345,285 383,412 Continuing
31 Exo XX Vehicle Systems (U) 115,000 202,255 244,225 293,819 Continuing
32 Eade XX Venicle Sys-ams (U) 106,250 145,875 218,564 191,483 Centinuing
33 Advaacad Weapcns Tz2¢h (U) 117,582 89,105 217,673 311,537 Ceatisuing
34 Test and Evaluaticz (U] 123,105 63,015 107,137 145,655 Continuing
35 Techaclegy Sursert (U) 5,653 9,403 9,588 3,545 Continuing
42 Theatar Defense (U) 67,953 75,787 139,290 149,957 Continuing
81 ISaT/S3IR (U) 23,385 21,702 41,277 49,130 Cecatiauiag
82 Delta Star (U) 6,147 0 0 0 Ccmpleted
83 Sugpegcert Pregrams (U) 32,102 28,987 22,476 22,374 Continuing
TCOTAL FOR PROGRAM ELIMENT 773,¥67 773,111 1345,514 1534,857 Contiauing

2 (U) 22IZF DEISCIIZTICN OF ES_IMINT: The kinetic energy weapcns (XEW) program
elament 1s cne cf six estatlished to implement the Prasident's Strategic Defense
11 tiative and is ccacsrned with the pnysical iatarcezt and destruction of

ilistic missiles and scace-tased weagcas. Thes2 kinetic energy intercegtors

cr projectiles may te guided or unguided, and lauached by rocket Ecosters or
alteraate means such as hygervelccity guns. Beth space-tased aad ground-based
XzZ% ¢

cncests are invest gated with the otjective to identify, develcp and
demcnstrates advanced kinetic energy tacinclegy and ccacepts. The XZW p. ~gram
includes the follewing research and research sugftert areas:

1. (U} Sg

zasad interceztcr system using kinetic energy (nca-auclear)
prcjectiles fe T

listic missile cr satallite defense.

2. (U) Cround-launched, excatmcsgheric reentry vehicle iatsrcepter
subsysteam.

3. (U) Cround-launched, high velccity, high eadcatmcsgheric interceptor.

4. (U) Advanced weazens techaclegy, including advanced hygervelccity rail
gua develorment and light weight excatmosgheric projectiles.

5. [(U) Test and evaluaticn surpert fer all xinetic energy technclcgies.
6. (U} Technolegy support for allied and theater defense prcjects.

7. (U) Suprcort technolegy covering basic reseaxch and all cther asgects
cf administrative suptort asscciated with KZW systems.




FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)
Project Title: Space Based Interceptor Element (U)

I I
| PICTURE/SCHEMATIC ON THE NEXT PAGE |
I I

POPULAR NAME:__ SBI (U)

A. (U) SCHEDULZ/BUDGET INFORMATION: ($ in thousands)

| (U)SCHEDULE| FY 88 | FY 89 ] FY 90 | FY 91 |]To Complete]
I I I | I | I
| Program |Robust Plume| New SBI | O | XOXXXXXX | DemVal |
[Milestones |to Hardbody | Element A |[XXOCCCOCTOOOX | XOXXXOOXXXX | completes |
1 (X) |Algorithms | Specs. | CCCOORXY. | CXXCCXXXX ] in FY 94 |
| |complete. | SDS Phase Ij | ] |
| |Contractor | interfaces | | SBI subcom- | i
| |A Specs com-| defined. | | ponent i |
| |pleted. | ] ] selected ! |
| |New Threat | SBI subcom-| | ] |
| | incorporated. ponent | [ | l
| [Mission. | Hardware | | | [
| |expanded in | Development| | | |
| |Midcourse. | Started | | | |
I |Progran | I I I I
| |downscope. | | | | |
I |New SBI | | I I !
| |Element | | I | |
| |description. | | | | |
|~ | | | | !
|Engineering| Not an | | | | |
|[Milestones | engineering| | | | |
[ (U) | program [ [ I | I
| I [ | | | I
| (UYT&E |Hover Test |Hover Test |[Hover Test of|Hover Tests | Flight |
[Milestones |Facility |of stability|improved sub-|of improved | Tests |
| [Complete. land control |component. | subcomponents | Completed |
| jHardware-in- | | ] ] by early |
] | the-Loop |Ground Based|Ground tests |Ground tests | FY 94 |
| |Facility | Hardware | of improved |of improved | i
| |Complete, | test | subcomponents | subcomponents | |
| |Flight | | | | |
| | Experiment |Heavyweight |Hardware-in- |Hardware-in- | |
| |test delayed|lst & 2nd | the-Loop test|the-Loop tests| |
| |due to |stage |of new seeker|of Hit-to-Kill| |
| |budget re- |booster |Lightweight |algorithms. | |
] |ductions, | tests |1st & 2nd | | |
| ] | |stage booster|Flight weight | |
| } ] Jtests. |1st & 2nd stage ]
I |

I | | |booster tests_|




rogram Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

|Contract | Coherent |}Renegotiation|{ Technology | Flight Test |New |
[Milestone | Stop Work [of Contracts | Selection | Negotiations |Competition]
(O { Issued. |to New Fund- | Negotiations| jin FY 93 ]
! | |ing | I | [
| | | | [ | |
f ! ! [ f [ {
|BUDGET (U) | FY 88 | FY 89 | FY 90 | FY 91 |Prog Total |
I | | ! ! I J
| (U)Major I f { | | |
|Contract | 118,000 | 88,000 | 239,286 | 248,412 |Continuing |
! I I ! | | |
| (U)Support | ! I I | I
|Contract | 31,000 | 13,000 | 42,000 | 44,000 |Continuing |
| | | | | [ I
] (U)In-House| | | } | |
|Contract | 16,000 | 12,000 ] 35,000 i 36,000 |Continuing |
! | I | ! | |
| (U)GFE/ | | ! | | |
|Other ] 0 | 19,000 | 30,000 | 32,000 {Continuing |
{ { i | I ! [
| | i ! | | |
] (U) Total | 165,000 j 132,000 | 346,286 | 360,412 |Continuing |

| | [ | [

LEAP (See CDS Program Element #0603222C Proj #33-Task 02 KE Tech Base

| |
I I
| | Fr 88 | FY 89 | FY 90 [ FY 91 |TO COMPLETE|
I I 1 ! I i [
| SCHEDULE |Most sub- |Integrated | Integrated | New lighter |Continuing |
| (U) |systems of |projectiles | projectiles | weight sub- | [
| |3 & 5 Kgm |development. | in ground | systems |

| |projectiles]| | test. Hover| started Hover| |
| |complete. | | tests of | tests of 3Kgm| |
| | | | 5 Kgm | projectile. | |
| | | | projecctile. | | |
| } | I | I I

| FUNDING § | | | [

| (U) | 41,874 | 40,000 53,919 | 59,904 |Continuing

|

I
| | I ' I I
| Brilliant Pebbles (See CDS Program Element #0603221 Proj #25 Task 05
!

| SCHEDULE | Laboratory | Laboratory

I
I
I
I
I

Flight Test

| | | |

| (U) |Hardware ] Hardware | Planned | ] |

| | Development| Tests | | | ]

| I I | | [ |
| FUNDING $ | 30,100 | 11,950 | 9,985 ] 6,988 |

| (U) | | | | | |

| } I !

! I I
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Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

B. BRIEF DESCRIPTION OF MISSION REQUIREMEMT AND SYSTEM CAPABILITIES:

(U) The objective of the SBI project is to complete the Demonstration/Validation
Phase for one of the two Weapon Elements in the Phase I Strategic Defense System
(SDS). Besides working the interfaces with the other SDS Elements, the SBI pro-
ject is developing demonstrating and validating the techniques and technology
which will allow cost-effective interception of ballistic missiles from space.
This project is divided into two tasks: 1) SBI Functional Technology Validation
and 2) Space Based Technology Development. In addition, the SBI Element draws on
concepts and tachnology being developed by the Air Force and Army LEAP programs
and by the LLNL Brilliant Pebbles program. Those three programs are developing
very light weight subcomponents and investigating operational concepts that could
greatly decrease the cost of a space based interceptor. In addition, these pro-
grams provide competition to keep the mainline SBI contractors moving forward as
fast as possible.

1. (X) Subtask 1: SBI Functional Technologv Validation,.

The SBI Element must be able to engage boosters, post-boost vehicles,
reentry vehicles and anti-satellite weapons when viewed against space, earth and
nuclear backgrounds. It receives battle management, weapons release and threat
trark data from other SDS Elements through communication links on BSTS and SSTS
to the carrier wvehicle (CV). The CV provides maintenance services to the inter-
ceptors until the command to launch is given. The CV also has a number of sur-
(2L UPIBEYEE GEL XS N1 T1D16.0.0:0.:0.0.6.:0.0.6.0:0.0.6,0,0.0.0:0.0.0.0,6.0.6.0.0.0.6.0.0.0.0:0.0.0.6.6.0.6.0.0.0.0.6.6.6:0.0.0.0.6.0.0.0.00..
XECCHXXXXXXXX  The interceptor receives threat track information XXXXXXXXXXXX
KOO AKX XXKX The interceptor’s seeker acquires the threat and
guides the projectile (interceptor first stage) into pusition for an intercept.
KX OO XX XXXXXX  The SBI Element technical requirements have been
reduced to a minimum by relying on other SDS Elements and by exploring the major
technology advances that SDIO has achieved.

2. (U) Subtask 2: Space Based Technology Development.

This subtask focuses on the development of very light weight, highly
efficient propulsion units for the 1lst and 2nd stages of the SBI interceptor. To
maintain competition, the baseline design has a solid first stage and liquid sec-
ond stage. That baseline could change as hardware test data becomes available.
This work was originally funded by Project #33 - Advanced Weapons Technology, PE
#0603222C -Kinetic Energy Weapons. ‘

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year (FY 1988) Accomplishments.

a. (U) Subtask 1: SBI Functional Technology Validation.
o (U) Robust plume-to-hardbody algorithms for booster interceptor
complete.
o (U) Lightweight 60 Ghz receiver complete.
o (U) Hover Test Facility Operational.
o (U) Lightweight IMU Breadboard Complete.
o (U) Lightweight Divert Engine Tested.




—

Program Element: 0603222C Project: 30

PE Title:

o (

Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

U) Z-Plane processor for (earth/nuclear background rejection).

o (U) Government Hardware-In-The-Loop Simulator Operational.

2. (W)

Current Year (FY 198S8) Plan.

a. (U) Subtask 1: SBI Functional Technology Validation.

0 0 0O O

(U) Develop New SBI Element Description

(U) Hover Tests of Stability and Control Algorithms
(U
(U) Ultra Lightweight IMU Tecunology Demonstrated

) Ground Based Hardware Tests

b. (U) Subtask 2: Space Based Technologyv Development.

o (U) Heavyweight Liquid Axial Engine Tests
o (U) Heavyweight Solid Axial Engine Tests

3. (W)

a. (U

(T

0O 0 Q00O

Q

Budget Year (FY 1990/1991) Plan.

) Subtask 1: SBI Functional Technology Validation.

(U) Conduct Integrated Technology Improvements.

) Perform Ground Based Hardware Tests.

(U) Select Best Interceptor Technology.

(U) TImprove Liquid Axial Engine Performance.

(U) Improve Solid Axial Engine Performance.

(O QTIED 6:0.0:6.0.0.0:6:0.0.0,0:0.0.0.6,0:6.0.0.0.6.:6.0.0:0,6.0.0.6.0.0.0.0,0.0.6.0.0.0,0.0.0.6.0.0,0.0.0.:0.0.0.0.0.0.0.0,6.0.6.0,6.6.6.0.0.¢

D.0,0.6:0.0:0:6,6.6.0.:0.0.6.0.0.0.0:0.6.6.0:6.0.0.0.0.6.0.0.0.0.0.0.0.0,0.0.0.0.0.6.6.0.6,,0,0.

(O OTIND 6.0.:0.0.6.0.0.6.6.:0.0.0.6:0.0.0.6.0.6.0.6.6:0.0.0.0.0.0.0.0.0.6.0.0:0.0.0.0.0.0.0.0.0,0.0.0.0.0.0.0.0.,6.0.0.0.0.0.0.0.0.0,0.8,¢,6.0.6.0.¢

P.0,6.0.6.0.0,0.0.0.0.6.6.6:0.0.0.0:0.0.0.0.0.0.0.6,6.0.0.0.0.0.0.0.0.0.0.0.:0.6,0.0.0.0.6.0.¢

NG ORIND.0:0:6.6.0.0:6.0.0.6.6.0.0.6.6:0:0.0.8.0:0.66.0.0.6.600.00.6.00066606606606600.0000000666009004

IO QTND 6.6.6.0:0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0:0.6.0.9.0.0.6.0.0.6.0.6.6.0.0.0.0.0,0.0.0.0.0.6.0.0,0.0.0.0.0.0.0.0.0.¢

4. (U) Program Plan to Completion. This is a continuing program.

D. (U)
1. ()
o
o
2. (U)
o

WORK PERFORMED BY:

Subtask 1:

(U) SCIT - Rockwell, Downey, CA; Martin Marietta, Denver, CO.
(U) KHILs - AFATL, Eglin AFB, FL.

Subtask 2:

(U) Aerojet, Sacramento, CA; Morton-Thiokol, Elkridge, MD.




Program Element: 0603222C Project: 30

PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

] CHANGE | SYSTEM CAPABILITIES ] SCHEDULE | BUDGET YEAR COST |

LX) TECH | 0.6:0:0.0.0,6.0.0.0:0.0,0.0:0.0.6.0.0.0.0.4 ! D.0.0.9.0:0:0.6.0,0.0,0.0.¢ | Reduces Competition l
).0:0.0.6.0.:0,6:6.0.0:0.0.0.0.0.0.0.6.0.0.0.4 D:0.:0:0.0.0:0.0.0.0.0.¢

(V) SCHED Reduces Risk Maintain Slows Program

(U) COsT Reduces Cost Reduces Cost Increases Final Cost

NARRATIVE DESCRIPTION OF CHANGES (U)

1. (X) TECHNICAL CHANGES: The SBI Element was modified XXXXXXXXXX
P ON00.0.0.6,0.0.0.0,0.0.0.0.0.0.6:0.0.0.6.0.0.0:0.6.0.6:0.0.0.:0.0.0.6.0,0.:0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0.0. QFETIL"- S DRF-T-JE Lo09.0.6,0.0.6.6:6.6.4
XXX XXX These changes could be made by
shifting those functional responsibilities to the XXXXXXXXXXXXXX with minimal
impact on their design. The SBI Element modifications also made it possible XXX
D.0.0.0.6,0.6:6:0.0.0.0.0,0.6.0.6.0.6.0.6.0,6.6.6.6.0.0.6.0.6.6.6.0.0.6.0.:0,6,6.0.0,0.0.6.0.0.0.0.6.0.0.6.6.0.0,0.0.0.0.0.0.0.0.6.0.0.0.0.0.0.0.6.6.0.0.0.0 6.0 ¢
KRKEEOXXKXKXXX - The Flight Experiment was delayed until FY 92 in anti-
cipation of a Congressionally mandated budget ceiling. When that did not occur,
too much of the work force had already been lost. A more capable flight exper-

iment is now planned in FY 92 using integrated technologies from LEAP, Brilliant
Pebbles or SBI contractors.

2. (X) SCHEDULE CHANGES: The XXXXXXXXXXX in SBI Element capabilities

and the down-select between competitive technologies allows the FSD Milestone
in FY 94.

3. (U) COST CHANGES: The FY 1989 funding reduction was $169M.

F. (U) PROGRAM DOCUMENTATION: Defense Acquisition Board Milestone I Report for
the Phase I Strategic Defense System. Test and Evaluation Master Plan (TEMP).

G. (U) RELATED ACTIVITIES: SBI receives technology support from the following
program elements: PE 0603220C - Surveillance, Acquisition, Tracking and Kill
Assesment; PE 0603221C - Directed Energy Weapons; PE 0603222C - Kinetic Energy
Weapons; and PE 0603224C - Survivability, Lethality and Key Technologies. Pro-
jects within these program elements include propulsion, hardened sensor and har-
dened electronics, booster plume phenomenology, coherent laser radar, space

power, survivability, lethality, hardened optics and optics control, LEAP, and
Brilliant Pebbles.

H. (U) OTHER _APPROPRIATION FUNDS:

1. (U) PROCUREMENT: None.

2. (U) MILITARY CONSTRUCTION: 1Included in program summary.
I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA: Not applicable to this program.




FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

Project Title: Ground-Based Exoatmospheric TInterceptor Development

I

| PICTURE/SCHEMATIC DIAGRAM (X)
| (ON NEXT PAGE)

|

PCPULAR NAME: Ground-Based Interceptor(GBI)/Exoatmospheric Reentry Vehicle
Interceptor Subsystem (ERIS)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in Thousands)

1 (U)Schedule| FY 88 | FY 89 j FY 90 | FY 91 |]To Complete|
I I I | I I

| Program |FTV CDR |Flight HDW | FTV Program | ATV Flight |

|Milestones | TEMP ]delivered | Completed | HDW delivered|Continuing

| () |Developed. |to USAKA | | to USAKA |

I I I [ I
|Engineering|FTV Air Veh-|Flight HDW |Integraton |Refinement
|Milestones |icle Design |Fabrication |of Advanced |[of GBI FSD

|

|

|

I

i [

| |

| I

1 (B |Complete. |& Delivery |Technologies |Requirements [Continuing |
I I I | | I |
I | | I | | |
| (U)T&E | USAKA | ISTV, HWIL [FTV Flight |ATV Flight | |
|[Milestones |Construction| Testing [Test Series |[Test Series |Continuing |
| | | I | | |
| Contract |FTV Contract|ATV Contract|FIV Contract |GBI FSD RFP | |
|Milestones |Restructured|Final |Effort Ended |Prepared |Continuing |
| (W) I I I | ] I
| [ | | I [ I
| (U)BUDGET | FY 88 | FY 89 | FY 90 | FY 91 |Prog Total |
| ! ! ! I |
| (U)Major | [ | [ [ |
|Contract | 115,000 | 153,255 | 187,225 | 227,819 |Continuing |
[ I [ | | | |
| (U)Support | ! | I I ]
|Contract ] 7,000 | 12,000 | 13,000 [ 15,000 {Continuing |
| ! { | I [ I
| (U)In-House| | | . | | ]
| Contract | 7,000 | 30,000 | 34,000 | 39,000 |Continuing |
f [ I [ f | [
| (U)GFE/ | | ! [ | I
|Other ] 7,050 | 7,000 | 10,000 ] 12,000 |Continuing |
| ! | | | | |
] (U)Total | 116,000% | 202,255 | 244,225 | 293,819 |Continuing |
| |

! I I I |
*An additional 20,050 carried in Project 33 of this Program Element was
applied to this project in FY88 only for an FY88 total of 136,050.

L —————



Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) The objective of the ground based exoatmospheric interceptor (GBI) develop-
ment effort is to develop, demonstrate, and validate the techniques and tech-
nology to allow cost-effective intercept of ballistic missile reentry vehicles
prior to their reentry into the atmosphere. The concept is a ground-launched
exoatmospheric interceptor designed for hit-to-kill (non-nuclear) intercepts of
intercontinental ballistic missile’s (ICBM) and submarine launched ballistic
missile’s (SLBM) reentry vehicles (RVs) in the midcourse of their trajec-
tories. The GBI will be integrated with the midcourse sensor system through a
Command Center element. The midcourse sensors will acquire, track, and pass
target 1nformat10n to the interceptors. XXX RKEECOOIEIX

XOOEXXXXXXXX  The performance characteristics are summarized in the figure
below.




Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

ERIS Development is separated into three tasks: 1). ERIS Demonstration
and Validation (Dem/Val), 2). GBI Concept and Technology Integratiom, and 3).
Advanced Exoatmospheric Interceptor Technology Development.

(U) 1. TASK 1. ERIS Dem/Val: ERIS is conducting a series of 7 to 8 exoatmo-
spheric interceptor experiments to demonstrate and validate the concept of a
low-cost, ground-launched ballistic missile defense interceptor. (3-4 FIV, 4
Advanced Technology Validation (ATV)).

(U) 2. TASK 2. Ground-Based Interceptor: The GBI Concept and Technology
Integration (CTI) will develop one or more baseline designs to prepare for entry
into Full-Scale Development. Hardware proposed for GBI will be selected for
Dem/Val and Flight Test on the ERIS ATV flight series.

(U) 3. TASK 3. Advanced Exoatmospheric Technology Development. This task
develops advanced technologies for resolution of critical issues for Phase I and
more advanced interceptors. For example, sensor technology efforts are being
pursued which include passive and active seekers, and technologies such as
cooled optics, and advanced focal planes. Fire control technology efforts
include devices such as miniature fuzing lasers, and hardware/software for
reduced computer complexity. The guidance and control effort includes inertial
devices and electronics that are both lightweight and low cost. A miniature
hit-to-kill vehicle technology is being developed with emphasis on reduction in
size and weight.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year (FY 1988) Accomplishments:

a.(U) Task 1: ERIS Dem/Val:

- (U) Functional Technology Validation (FTV) program Critical
Design Review (CDR) completed in July.

- (U) The Air Vehicle (AV) design was completed.

- (U) A Test and Evaluation Master Plan (TEMP) was updated.

- (U) Sensor Test Facility (STF) was completed.

- (U) The 3-axis motion simulator with scene generator was
installed.

- (U) The prototype IR Seeker and Inertial Measurement Unit (IMU),
were delivered.

- (U) Testing was conducted on the Propulsion and Reaction Control
System (P&RCS) to evaluate nozzle alignment effects, threat
erosion effects due to high duty cycle operation, and the
performance of the fast-acting fuel-feed shut-off valve.

b.(U) Task 2: _GBI: Commenced in FY 89 to prepare for the required
competition for Full-Scale Development.

c.(U) Task 3: Advanced Exoatmospheric Technology Development.
- (U) Continued development of a small, light-weight low-cost IMU

utilizing a resonant fiber optic gyroscope (RFOG) with




Program Element: 0603222C Project: 31
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associated solid-state accelerometers and electronics.

- (U) Continued development of a high speed parallel processor
utilizing VHSIC/VLSI technology. Work on the development of
a new High Speed, RISC, Hardened CMOS/SDS Vector Processor
started,

- (U) Discrimination research was begun, investigating the potential
pav-off from increasing the IR bandwidth of the GBI seeker
and adding a visible and/or ultraviolet sensing capability.

- (U) Two staring Focal Plane Array (FPA) technology efforts began,
both expected to yield a full-staring, multicolor, high yield
and high element-to-element uniformity FPA. Omne of the two
(Advanced Focal Plane Array) proposes a reliable low-cost
manufacturing for FPA elements.

2. (U) Current Year (FY 1989) Plan:

a.(U) Task 1: ERIS Dem/Val:

- (U) Four seeker assemblies to be delivered and seeker testing

completed.

- (U) Flight version avionics packages to be delivered and testing
begun.

- (7Y Contractor subsystem HWIL testing to be conducted.

- (U) TISTV model testing to be conducted.
- (U) EMI/EMC testing to be conducted.

b.(U) Task 2: GBI Development: Contracts will be awarded for advanced
interceptor concepts.
- (U) Independent government testing of advanced technologies com-
ponents will begin with the intent of supporting FSD design
requirements.

c.(U) Task 3: _Advanced Exoatmospheric Technology Development:
- (U) Technology efforts will continue with the goal of providing
prototype hardware for the ATV flights.
- (U) Commence solving the technical issues of integrating the LEAP
seeker in the ATV flight vehicle.

3. (U) Budget Year (FY 1990/1991) Plans:

- (U) KV model testing will be conducted.

- (U) Flight software package will receive final certification.
Development (U)

- (U) Test flights FTV #1, #2, #3 will be conducted.

- (U) Conduct flight test ATV #l.

- (U) Continue detailed planning for remaining ATV missions (ATV #2,

#3, and #4).

- (U) Begin development of a system specification for the GBI to
enter FSD.

- (U) LEAP seeker hardware will be procured to support ATV
integration. -

- (U) Advanced processor hardware will be procured to support ATV
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- (U) Begin selection of the technologies to support GBI FSD.

4. (U) Program Plan to Completion: This is a continuing program. Dem/Val
is expected to extend through FY92 followed by FSD beginning in FY93.

D. (U) WORK PERFORMED BY:

1. (U) Task 1:

- (U) Lockheed Missile and Space Company, Sunnyvale, CA.
- (U) Texas Instruments, Dallas, TX.

2. (U) Task 2: To Be Determined

3. (U) ZTask 3:

- (U) Hercules, Bacchus, UT.

- (U) Georgia Institute of Technology, Atlanta, GA.
- (U) Draper Laboratories, Boston, MA.

- (U) Hughes, Canoga Park, CA.
- (U) Phillips Components, Southhampton, UK.

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

1. (U) The Task 1 program was restructured to reflect a funding reduc-
tion of $60 million in FY88. The original program of $177M included the procu-
rement of five sets of missile hardware for experimental flights, dual source
seekers with down-select at month 42. The restructured program purchased missile
hardware for only three FTV test flights with options for oue additional flight.
One of the seeker contractors was terminated. These actions added some addi-
tional risk to the FIV program. The ATV test series has been added to take

advantage of the Government's investment in the FIV and Advanced Technology
Development.

2. (U) Task 2, GBI development, was established to prepare for full and
open competition for FSD.

3. (U) The Task 3 program in general remains the same. However,
schedules were slipped essentially a year due to budget constraints.

IMPACT OF CHANGES (U)

| CHANGE | SYSTEM CAPABILITIES | SCHEDULE | BUDGET YEAR COST |
I l I | l
(U) TECH Higher No change Reduced
(U) SCHED Slipped Slipped Reduced
(U) COSsT Strecched Restructured - Reduced
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NARRATIVE DESCRIPTION OF CHANGES (U)

1. (U) TECHNICAL CHANGES: No technical changes were made to the FIV

design. The schedule slip allows for testing of more advanced technologies
into the ATV Flight Test Series.

2. (U) SCHEDULE CHANGES: The first FTV flight, which was a launch and

kill vehicle checkout only, has been cancelled and the second and third flights
accelerated by six months.

3. (U) COST CHANGES: Overall program cost has increased.

F. (U) PROGRAM DOCUMENTATION: Defense Acquisition Board System Concept
Paper (SCP), Test and Evaluation Master Plan (TEMP), and cost related documents.

G. (U) RELATED ACTIVITIES: None
H. (U) OTHER APPROPRIATION FUNDS: N/A

1. (U) PROCUREMENT : None
2. (U) MILITARY CONSTRUCTION: Included in program summary.

I. (U) INTERNATTONAT COOPERATIVE AGREEMENTS: None

J. (U) TEST AND EVALUATION DATA: Not applicable to this program.
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Program Element: 0603222¢C Project Number: 32

PE Title: Kinetic EZnergy Weapons Budget Activity: 02 Advanced
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A. (U) RESOURCES: ($ in Thousands)

Project Title: Endo Non-Nuclear-Kill Test Bed-High Endoatmospheric Defense
Interceptor (HEDI) (U)

Popular FY88 FY89 FY90 FY9l To Total
Name Actual Est Est Est Comp Program.
HEDI

Subtask 1 HEDI: 106,250 115,000 168,641 116,610 Continuing
Subtask 2 Endo Tech: 10,864 30,875 49,923 74,870 Continuing
Total: 106,250 145,875 218,564 191,488

* FY88 funding for Subtask 2 is actually included in Project 33 totals.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
(X) Subtask 1: The High Endoatmospheric Defense Interceptor (HEDI)
operates against the terminal phase of attacking ballistic missiles. It is

designed to engage leakers from the midcourse phase, depressed submarine-
launched ballistic missile (SLBM) or intercontinental ballistic missile
(ICBM) attacks intended to underfly a midcourse system, and SLBM attacks
with times of flight that are insufficient for a midcourse engagement. The
HEDI Baseline Technology Interceptor (BTI) is a passive infrared seeking,
OO hyper-velocity non-nuclear warhead XXXXXOXXXX with large
XXXXX maneuver and divert XXXXXIXXXXXX capabilities. XXXXXEIRERXXXXX
KOO0 XXX NXXX - The HEDI BTI can be launched with either
exo or endo-atmospheric acquisition sensors through the battle manager. It
is inertially guided and can be updated in flight. The HEDI program is
characterized by a Kinetic Energy Kill Vehicle Integrated Technology
Experiment (KITE) with the objective of resolving five categories of key
technical issues through intensive ground and preliminary flight tests that
lead to a successful intercept of a representative RV target at White Sands
Missile Range. The KITE phase will then ptrovide the basis for the more
stressing flight tests at USAKA leading to the Baseline Technology
interceptor for application in the high endoatmospheric regime.

(X) Subtask 2: The objective of Endoatmospheric Technology development
effort is to infuse evolving technologies into the development of the
Baseline Technology Interceptor or its advanced successor. Advances in the
state-of-the-art are being pursued in such technologies as passive infrared
and active millimeter wave seekers; optical windows and radomes; XXXXXXXX
XA XK KKK KKAKKKKKKKKXKXKKK ; dense, high burn rate liquid gel and solid
propellents; improved avionics and guidance systems; and advanced high
strength ceramic and metallic composites. Technology developed under this

project is also expected to apply to concepts which address the defense of
our Allies.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLA'3:

1. (U) EY 1988 Accomplishments:

a. (U) Subtask 1, HEDI:

o (U) The first construction of a full hybrid detector array was
completed and thermally tested (Nov 87).
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o (U) The first brassboard laser range-finder was tested and deliv-
ered.

o (U) The nosetip thermal test validating the platelet cooling in an
arcjet was completed (Oct 87).

o (U) Delivered the first full size sapphire window of optical
quality. Subsequent deliveries have continued.

o (U) Conducted successful final firing of the full scale warhead in
an arena test (Aug 88). This completes the warhead tests.

b. (U) Subtask 2, Endoatmospheric Technology Development:

o (U) The Brassboard Optical Advanced Seeker Technology (BOAST)
designs were completed.

o (U) A full scale transpiration cooled metallic radome was designed
and developed as a component to an alternate seeker for endo atmo-
spheric interceptors.

2. (U) FEY 1989 Planned Program:

a. (U) Subtask 1, HEDI:

o (U) Conduct the first flight experiment at White Sands Missile
Range Called KITE -Kinetic Kill Vehicle Integrated Technology
Experiment. This first {light objectives will verify the modified
Sprint propulsicn system, first and second stages separation, the
validation of the air vehicle configuration, kill wvehicle shroud
separation and separation from the booster stages, measure the kill
vehicle forebody environment, characterize the window cooling
performance with an instrumented plate and exercise the warhead (3Q89).
o (U) Conduct a full-scale model test in NSWC-9 wind tunnel to vali-
date the image blur and boresight error prediction models (2Q89).

o (U) Conduct jet interaction performance tests of the flight weight
thrusters for response time and thrust at AEDC-B (2Q89).

o (U) Delivery of the KITE-2 and KITE-3 seekers and KITE-3 laser
range finder.

b. (U) Subtask 2, Endoatmospheric Technology Development:

o (U) Development of a staring array, short wave infrared, seeker
will be initiated with radiation hardening emphasized.

o (U) A laser diode will be developed to provide fuzing and tracking
ranging functiomns.

o (U) A high pressure, high burn rate motor program will begin for an
out-year test vehicle,

3. (U) FY 1990/199]1 Planned Program:

o (U) Deliver full seeker, laser, and control hardware for KITEs 2
and 3.

o (U) Coordinate KITE 2 flight experiment to track representative
target in IR mode.

o (U) Conduct KITE-3 intercept of a representative RV target at WSMR
with the full up kill vehicle (3Q91). :
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Technology Development (U)

o (U) Develop and design advanced propulsion system for booster

requirements.

o (U) Begin baseline definition and design for operational
interceptor.

o (U) Complete the BOAST seeker database for inclusion in the BTIL
program.

o (U) Begin research and development of Resonant Fiber Optic Gyro
(RFOG) Inertial Measurement Unit (IMU).

4. (U) Program to_Completion: This is a continuing program.
(U) Work Performed By:

a. (U) Subtask 1: HEDI.

o (U) McDonnell Douglas Corp (Prime), System Integration, Kill
Vehicle Airframe and Air Vehicle Integration at Huntington Beach, CA.

o (U) Hughes Aircraft Company (Sub), Kill Vehicle Seeker, Integration
and Avionics at Canoga Park, CA.

o (U) Aerojet Tech Systems Company (Sub), Propulsion Controls, Foreb-
ody and Window Cooling at Fulsom, CA.

b. (U) Subtask 2: Endoatmospheric Technology Development.

(U) General Electric at Valley Forge, PA.

(U) Hercules at Magna UT.

(U) Litton at Los Angeles, CA.

(U) John Hopkins University at Baltimore, MD.
(U) Rockwell International, Los Angeles, CA.
(U) Rexham at Huntsville, AL.

0O 00 0 0O

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

(U) The program objectives remain the same as described in FY88 with the
exception that several tests scheduled for FY88 (NSWC Window Aero-optics and
Colling evaluations, and AEDC Forebody Survivability-High Temperature test)
have been deferred to FY90 in order to align with the FY88 funding
decrements. In order to increase the system confidence prior to going on to
the USAKA BTI flight tests, a KITE-4 option has been incorporated into the

program plan. The endo technology has been refocused in portions to meet the
new BTI requirements.




Program Element: 0603222C Project Number: 32

PE Title: Kinetic Energy Weapons Budget Activity: 02 Advanced
Technology Development

IMPACTS OF CHANGZS

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR COST

TECH Objectives remain same Slipped As programmed

(Forebody/

Air Vehicle)

SCHED Flts reduced to 3 Slipped As programmed
Higher risk Restructured

COST No change N/A As programmed

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHaNGES: The technclogy objectives for the KITE phase
The FTV flight test program has been replaced with the BTI advance of the
FTIV program which maintained the same heavy, large kill vehicle in its
tests. The BTI phase of the program will realize the downsized, light
weight KV for early application in the SDS follow-on phase.

2. (U) SCHEDULE CHANGES: Stopped the development of the thrusters work.
Slipred the first and second KITE flight test by 5 months respectively. Eli-
minated the FTV flight tests and programmed the BTI flight tests in their

place. Delayed completion of seeker hardware until FY 1989. Deleted Aero
Thermal structures program.

3. (U) COST CHANGES: Funding level estimate remains the same.

F. (U) PROGRAM DOCUMENTATION:

HEDI Endoatmospheric Defense Interceptor (HEDI) Subsystem Functional Tech-
nology Validarien (FTV) Requirements Document, 17 April 1985

HEDI Concept Definition, April 1985

Prime Item Development Specification for HEDI FIV Subsystem, 10 October
1986, MDAC CDRL No. AE09. .

HEDI System Concepc Paper, 16 June 1987

HEDI Operational Concept Study, October 1987 ..

HEDI Brief to the Defense Acquisition Board, Strategic Systems Committee, 23
August 1988.

G. (U) RELATED ACTIVITIES:

(U) A second Aerothermal Reentry Vehicle Experiment will be conducted dur-
ing FY90 to continue characterizing the aerothermal demise of an RV after
being intercepted by a kinetic energy vehicle. The HALO and IRIS aircraft
with optical packages will participate in collecting spectral data during
known test launches to continue building the signature database for HEDI. A
target hit indicator effort will be initiated to provide on board damage
assessment data for the HEDI RV targets. '
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PE Title: Kinetic Energy Weapons
Technology Development

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: None

Project Number: 32
Budget Activity: 02 Advanced

2. (U) MILITARY CONSTRUCTION: $2.4 Million in 1990 for MPS-36 Radar
Tracking Facility at Kwajalein Missile Range to provide range safety.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

(U) Britisn Aerospace, UK, is providing the KITE kill vehicle gyroscope

under subcontract to McDonnell Douglas.
J. (U) MILESTONE SCHEDULE:

o (U) WSMR KITE Flight II - 2Q9%0
o (U) WSMR KITE Flight III - 2Q91




FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project: 09
PL Ticle: Surveillance, Acquisition, Tracking  Budget Activity: 2 Advanced
and Kill Assessment (U) Technology Development (U)

Project Title: Midcourse Demonstration/Validation (U)

|
l
I
| PICTURE/SCHEMATIC ON THE NEXT PAGE
I
l
|

POPULAR NAME:_ Midcourse Demo/Val (U)

A. (U) SCHEDULE/BUDGET INFORMATION- ($ in thousands)

| I

!
FY 91 |To Complete]

!

I | | |
| (U)SCHEDULE] FY 88 | FY 89 ] FY 90 ]
I I | | I | |
| Program | | I | | |
[Milestones | ! ] | | Continuing|
| (U) I | f | | |
I | | | [ [ |
|Engineering| |SSTS SRR |SSTS SDR |GSTS PDR | |
[Milestones | [GSTS SRR |GSTS SDR ] { i
| (U) | | | | | Continuing]
I I | | | I I
i (U)T&E | | | | I |
[Milestones | | | | | Continuing]
I | I | | I |
|Contract |GSTS Con- |SSTS Option |GSTS Sensor | ! |
[Milestones |tract Award JAward | Subcontractor| { |
| (U) | | |Down select | | |
| | I I | | |
| (UYBUDGET | FY 88 | FY 89 | Y 90 | FY 91 |Prog Total |
| ! | I | I |
[(U)Major | I | | [ !
|Contract | 26,154 ! 92,662 | 134,745 | 270,458 {Continuing |
| I I I I I I
| (U)Support | | l | [ I
|Contract { 5,459 | 3,209 | 4,174 | 5,201 |Continuing |
| | I I . I [
| (U)In-House]| | | | | ]
[Contract | 6,133 | 12,085 | 24,835 | 39,157 |Continuing |
| I | I I | I
| (G)GFE/ | | | | I [
|Other | | | | I I
| I I [ | | [
] (U)Total | 37,746 | 107,956 | 163,754 | 314,816 |Continuing |

| | I | | |




FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 33
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced
Technology Development (U)

A. (U) RESOURCES: ($§ in thousands)
Project Title: Advanced Weapons Technology (U)

Popular FYgg Y89 FY90 FY91 To Total
Name Actual Est Est Est Comp Program

KE Tech Base 117,582 89,105 217,673 311,507 Continuing

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project will develop, integrate, demonstrate, and validate the
technologies required for all layers of ground and space based ballistic
missile defense. The project is divided into four subtasks: 1. Component
Technology, 2. Integration Technology, 3. Functional Validation Technol-
ogy, and 4. Alternative Launch (Hypervelocity) Technology.

1. (U) The component technologies cover seekers, avioniecs, inertial

measurement units, divert control, axial propulsion, fire control and commu-
nications.

2. (X) The integration technology goal is to produce small, light-
welght XEKHXXOCOXEXXKXKXKXX weapons grade projectiles.

3. (U) The functional validation technology projects are an integrated
program of digital emulation, hardware in the loop, controlled ground hover
testing and a focused program of free flight kinematrics demonstrations to
validate the performance of integrated components and pull up kinetic kill
vehicles. This project provides the govermment an independent assessment
capability i . evaluating new technologies, predicting interceptor perfor-
mance utilizing the new technologies, and improving confidence in mission

accomplishment of system element concepts through hardware validated simula-
tion.

4. (X) The alternative launch technology projects will develop, inte-
grate and demonstrate technologies (power rail guns, switches, armatures)
required for ballistic missile defense using hypervelocity guns. This area
also examines the feasibility of launching small pellets and plasma par-
ticles at extremely high velocities XXOCXXXKXXXXXXKXXKXXXXXXXX in order to
provide balloon and decoy discrimination in the midcourse.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Prior Year (FY 1988) Accomplishments:
(U) Subtask 1l: Component Testing

o (U) Developed an ultra violet (UV) seeker breadboard to capitalize on
data from Delta 180 and 181.

o (U) Transi - n the resonant fiber optic gyro (RFOG) to industry for ini-
tial prototype builds.




Program Element: 0603222C Project Number: 33
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced
Technology Development (U)

(U) Subtask 2: Integration Technology

o (U) Most subsystems of the three and five kilogram space-based projec-
tiles were completed and passed latest board checks.

o (U) A very light laser optics IMU was integrated surpassing require-
ments.

o (U) An endoatmospheric miniature projectile program was strengthened
during the year to augment the endoatmospheric component program.

(U) Subtask 3: Functional Validation Technology

o (U) Installation of the computer suite to perform hardware in the loop
testing was completed

LI QTP 0.6.0.0:0.0:0:0.0.0.6:0.0.0:0.0:0.60.0.0.0.0.0.0.0.0.0.0.6.0.0.0.0.0:0.0.0.0.0.0.0:0.0.0:0.0.0.0.0.0.0.6.0.0.0.00.0.00.0.0.0.0 ¢

).0:6:6.0.6.0.:0.0:0.0.0.0.0.0.0.6.0.0.0.0.0.6.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.,.0.0.¢

).6:0.0.0.0.:0,0.0,0.0,0.0:0.0.0.6:0.0.0.0.0.6 ¢.¢

o (U) Static firing of a hover test platform (KHIT) was successfully con-
trolled using advanced software techniques,

(U) Subtask 4: Hypervelocity Launchers:

o (U) Completed high power 200 megajoule test facility

o (U) Initiated firing of various hypervelocity guns in the 200 megajoule
facility

o (U) Continued small pellet and plasma particle research through launch-
ing .0l grams to 50 km/sec

o (U) Solid State switching and High Temperature Superconductor parts will
be fabricated and tested.

(U) Current Year (FY1989) Plan:

(U) Subtask 1l: Component Technology:

o (U) Develop fast frame (lOOO-frames/sec) seeker using Z plane technology
and hot superconducting electronics.

o (U) Complete fabrication of the heavyweight and propulsion booster for
SBI.

(U) Subtask 2: Integration Technology:

o (U) Flight test program planning for these projectiles will begin during
this period

o (U) Concept work on endoatmospheric projectiles will reach the design
state.

(U) Subtask 3: Functional Validation Technology

o (U) 1Initiate procurements to advance in-band infrared scene projection




technology for both hardware in the loop and ground hover testing

Program Element: 0603222C Project Number: 33

PE Title: Kinetic Energy Weapomns (U) Budget Activity: 02 Advanced
Technology Development (U)

(U) Subtask 4: Hypervelocity Launchers

o (U) Work will begin in the design of a proto-typical test bed for the
200 megajoule hypervelocity guns.

o (X) A high muzzle energy XXXXICXKXXXXXXXX gun effort will be initi-
ated

o (U) Tire I Phase II testing will be complete with rapid fire testing at
2 Megajoule/shot levels

(U) Budget Year (FY 1990/1991) Plans:

o (U) All LEAP programs will be complete with ground and captive (ground-
based) hover test validating projectile pertormance via the test and evalua-
tion equipment developed in subtask 3.

o (U) The endo guided projectile program will begin brassboard component
development on projectile and fire control component

o (U) Tier II barrel fabrication will be initiated

(U) PROGRAM PIAN TO COMPLETION: This is a continulng program

D. (U) WORK PERFORMED BY:

o (U) Boeing Aerospace Co. (Prime) Projectile design, fabrication and
integration and test. Kent, WA

o (U) Hughes Missile Systems Group design fabrication integration and
test, Conoga Park, CA

o (U) General Electric, design and component test, Valley Forge, PA

o (U) IAP Research switch barrel and inductor fabrication armative devel-
opment, Dayton, CH

o (U) GA Technologies Inductor fabrication thermal management barrel
development, San Diego, CA

o (U) Maxwell Laboratories, armature development San Diego, CA

o (U) University of Texas Power supply development, Austin, TX

o (U) Georgia Tech University, Atlanta GA, parallel processors, digital
emulators

o (U) Integrated Systems Corporation, Lost Angeles, CA will proceed with
scene projection in real time

o (U} Rocketdyne, Los Angeles, CA will produce work horse divert propul-
sion hover vehicle

o (U) Space Vector Corporation, Los Angeles, CA will develop data acquisi-
tion package concepts for the Kinematic experiments.

E. (U) COMPARISON WITH FY19883/1989 DESCRIPTIVE SUMMARY:

o (U) FY1988 objectives were partially met due to lower than expected
funding. Objectives were not met in projectile integration.

o (U) Battery Power Facility (BPS) exceeded its technical goals by 10%.
Rapid fire testing will be initiated in FY1989.
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o (U) The diverse technology validation efforts were integrated with tech-
nology development programs to ensure there were no duplicative efforts. A
long range functional validation program was developed.

IMPACT OF CHANGES

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR COST
TECH Subtask 1 Objectives Remain Same Slipped 6 mo As programmed
Subtask 2 Objectives Remain Same Slipped 9-12 mo As programmed
Subtask 3 Objectives as stated Paralleled to As programmed

gain 3 mos

Subtask & Objectives Remain Same Slipped 12 mo As programmed
SCHED Subtask 1 No Change N/A As programmed
Subtask 2 Fire Control Expt FTP Deleted/Delayed

Design As programmed

Subtask 3 Ground Test Objectives As Scheduled As programmed
Subtask 4 Demonstration Delayed 2 Years

COST Subtask 1 Components Slipped to FSD Increased $16M
Subtask 2 Projectile Restructured Increased $10M
Subtask 3 Test Objectives Delayed Increased $27M
Subtask 4 Demonstration Delayed Increased $10M

1. (U) TECHNICAL CHANGES:
(U) Subtask 1l: Fire Control work transitioned to BSTS and SSTS

(U) Subtask 2: The reduced budget deletes the fire control experiment and
delays delivery of the Ground Test Projectile (GTP). Although the GTP will
meet technical objectives, cost will increase due to program stretch out.

2. (U) SCHEDULE CHANGES:

(U) Subtask 1l: Component maturity will miss FSD if not funded

(U) Subtask 2: FTP delayed 9-12 months. ..GTP delayed 9-12 months. Fire
control experiment deleted.

(U) Subtask 3: Schedule delayed until GTP delivered

3. (U) COST CHANGES:

(U) Subtask 1: Overall cost increase of $16M to meet FSD support,
(U) Subtask 2: Overall cost increase of $10M.
(U) Subtask 3: Overall cost increase of $23M required to meet objective
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F. (U) PROGRAM DOCUMENTATION:

LEAP Technical Requirements Letter Feb 1987
Terminal Defense HVG Study Feb 1988
Advanced Gun Study Apr 1987
Testing Facility Study Aug 1988

G. (U) RELATED ACTIVITY: The Space-Based Interceptor (SBI) and Exoatmo-
spheric Reentry Interceptor Subsystem (ERIS) programs are jointly coordinat-
ing the functional technolcgy validation efforts with the LEAP Program. The
LEAP program is the pathfinder for the efforts to calibrate test facilities
primarily in support of the SBI program. The ERIS program is coordinating
use of LEAP projectiles for advanced technology flights and ground based
interceptor (GBI).

H. (U) OTHER AFPROPRIATION FUNDS:

1. (U) PROCUREMENT: None

2. (U) MILITARY CONSTRUCTION:
o (U) Power conditioning Facility $.419M, FY88, Eglin AFB, FL.
o (U) Experimental Support Facility $1.1M, FY88, Eglin AFB, FL.

I. (U) _INTERNATIONAL COOPERATIVE AGREEMENTS:

o (U) Cooperative EML Research with the Netherlands (MOA)
o (U) Cooperative HVG Research with the United Kingdom (MOA)

J. (U) MILESTONE SCHEDULE:




.

FY1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 34
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced
Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Proiect Title: Test and Evaluation (U)

Popular FY88 FY89 FY90 FY91l To Total
Name Actual Est Est Est Comp Program
T&E 133,105 68,015 107,137 145,665 Cont Cont

B. (U) 32RRIZF DESCRIPTICON OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) The test and evaluation project within Kinetic Energy provides spe-
cialized data collection and technology development not covered under other
projects and provides generic test range improvements and target developments
and presentation for all of the Kinetic Energy experiments. The KEW optical
diagnostics program develops airborne optical data recording platforms using a
Lear 35 and a NC-135A to support SDIO data and photo documentation requirements
on rocket plumes, re-entry vehicles and kill assessment. JANUS is a coopera-
tive program between SDIO and the Navy using Trident C-4 missiles carrying SDIO
space experimental payloads. US Army Kwajalein Atoll (USAKA) Missile Range
instrumentation and SDI targets provide flight safety, communications, oper-
ations control, telemetry and timing for the tests to be performed at the
range. The targets program develops, fabricates and delivers targets for
kinetic element testing. The Strategic Target System (STARS) is a program
using refurbished Polaris A-3 missiles to provide dedicated boosters for SDIO
test flights into the USAKA test range. Multinational test support is a coop-
erative program between SDIO and foreign countries that collects phenomenology
data on rocket plumes, kill assessment and re-entry vehicles.

C. (U) PROGRAM ACCOMPLISHMENT AND PLANS:
(U) FY1988 Program:

o (X) Delta 181 collected approximately 47 gigabits of data to XXXXXXXX
):0,0,0.0.0,0.6:0.0,0.0.0.0.84

o (U) The Lear and NC-135A provided support to Project Verify, Del-
ta-181, Red Gemini and the Navy D5 Project

o (X) JANUS SDIO experimental payloads were made ready for mission 1
SRR 6:0.0.0:0,6.0.0.0.6.0:6.0.0.0.0.:0.6.0.6.6.0.0.0.69.66.0.0.00:6.0,0 8

o (U) Mission concept studies, trajectory development, and initial
designs were completed for JANUS 1b and 2. .

o (U) A joint SDIO and Strategic Defense Systems Program technical
feasibility and cost analysis for JANUS mission 2 was initiated.

o (U) The USAKA installed 80% of the GPS ground stations, and initiated
work on telemetry, communications, and optical systems for the ERIS and HEDI
flight test demonstrations.

o (X) Two inter-nation optical airecraft cooperative missions were com-

pleted. XXXXXXXXXXXXXX data was obtained using instrumentai.ion from the ARGUS
aircraft.
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Program Element: 0603222C Project Number: 34
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced
Technology Development (U)

o (U) STARS ground testing was successfully completed. Fabrication of
the targets for ERIS and HEDI was started along with procurement of boosters
and release assemblies.

(U) EY 1989 PLANNED PROGRAM:

o (X) The development and fabrication of experimental target payloads for
a joint [U.S./U.K.] mission scheduled for XXXXXXXXXXX will begin. This will
provide XCCXRRIEENOERR IR XXX . [Three)
joint missions are planned to obtain additional [plume] data in the boost
phase.

o (U) Data reduction of Delta 181 will be completed in January 1989.

o (U) Both optical aircraft will receive minor systems upgrades including
a UV sensor for Lear and a LWIR sensor for NC-135A.

o (¥; JANUS mission 1 prime will be launched XCOCCCCOOXXX followed by
post mission data reduction and analysis.

o (X) Mission 2 technical feasibility and cost evaluation will be com-
pleted. If subsequent authority to proceed (ATP) and funding are received, Mis-
sion 2 will be taken through preliminary design review, with payload and mis-
sion support development commencing XXX XXXXXXERX:

XXXX.

o (U) USAKA will accomplish the final installation and test of the GPS
tracking system. Work will continue on the first set of targets for ERIS and
HEDI, and subsequent target sets will be started. Assembly of the prototype
STARS should reach 75% and construction of the launch facility will reach 100%
completion. Certification of the STARS motors will be completed. Target for
the Aerothermal System (ATS) will be developed.

(U) FY_1990/1991 PILANNED PROGRAM:

o (U) HALO and ARGUS will continue to receive upgrades to improve sensor
systems sensitivity and resolution.

o (X) If ATP and funding are received, JANUS 1b will be taken through
critical design review, mission planning completed, a trajectory tape generated
and initial fabrication of experimental payloads commenced to meet an estimated
launch date XXXXXXXXXXX after ATP.

o (X) JANUS mission 1b fabrication of experimental payloads for launch
will be completed. Mission 2 payload fabrication and mission development will
progress to an XXCOXXXX launch XXXXXXXXXXXXXXXXX on a Trident C-4 missile XXX
KXXXXXXXXXX . If ATP is received, a feasibility study will be conducted for
mission 3.

o (U) USAKA will be ready to support ERIS and HEDI tests during this time
frame.

o (X) XXXXX joint mission (with a foreign country) is planned to XXXXXXX
D.9.6.0.0.0.6:0.0.0,6.0.0.0.0.0.6.0.0.0.0.0.6.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8

o (X) Fabrication of the first ERIS targets will be completed. The HEDI
targets will be fabricated. Procurement of the boosters for the Aerothermal
System will be started. XXXCEOUXKXEIXXIXKREKK KK IXKKKKRKAKKKY .




Program Element: 0603220C Project Number: 34
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced
Technology Development (U)

o (U) Improvements to the Central Data System (CDS), such as increasing
the memory capacity of the center, tying the center into the National Test Bed
(NTB), and adding more user terminal consoles to the center are planned.

(U) PROGRAM TO COMPLETION: This is a continuing program.

D. (U) WORK PERFORMED BY:

(U) Sandia National Laboratories - Albuquerque, NM; Livermore, CA
(U) Johns Hopkins University Applied Physics Lab - Baltimore, MD
(U) Lockheed Missile and Space Company - Sunnyvale, CA

(U) Hughes Aircraft Company - Canoga Park, CA

(U) 4950th Test Wing - Wright Patterson AFB, OH

(U) Dynamics Technology Inc. - Torrance, CA

(U) Aeromet, Inc. - Tulsa, OK

(U) Jet Propulsion Labs - Pasadena, CA

0O 0O 0O 0O 0O O0O0

E. (U) COMPARISON WITH ¥Y 89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES: (U)

BUDGET YEAR
CHANGE SYSTEM CAPABILITIES SCHEDULE COST
(U) Tech N/A Delayed Increased
(U) Sched
(U) Cost

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: The mission concept design for JANUS mission 1b was
changed to satisfy new phenomenology requirements.

2. (U) SCHEDULE CHANGES: JANUS 1 prime mission estimated launch time revised
to correspond to later SSBN Demonstration and Shakedown Operation (DASO).

JANUS 1B mission estimated launch time delayed due to lack of funding in FY 88
and FY 89. .

3. (U) COST_CHANGES: The planned launch time delay for mission 1 prime
increased costs in FV 89 by an estimated $1,000K. Funding decrease ($2,300K)
caused a 6 month delay in the first STARS.

F. (U) PROGRAM DOCUMENTATION: Various documents :for each experiment or range
upgrade and support.

G. (U) RELATED ACTIVITIES: None.
H. (U) OTHER APPROPRIATION FUNDS: None.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.
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Program Element: 0603220C Project Number: 34
PE Title: Kinetic Energy Wearons (U) Budget Activity: 02 Advanced
Technology Development (U)

J. (U) MILESTONE SCHEDULE:

Milestone Date
I (I .0.6.0.0.0:6.0.0.0.6.0.0.0.00.0.0.0.0.0.4 XXX
LN ID 6.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.4 :9,0.0.0,0:0,0.0.4

D:0.0.0.6.0.0.6.0.:6.0.0,0.0.0.0.0.0.0.0.0.0.00.0.0 4

o (U) GPS procurement for Kwajalein Missile Range starts 1QFY89

(TG OND 6.0.0.0.6.0.0.0.0.0.80.0.0.0.0.0.0.0.0.0.0.0.0.0¢ XX

IO QD 0.0:0:0.0:0.0.0,0.6:0.0:0:6.6.0.¢ D.0.0.0.0.0.0.0.0:0.0.0.0.0.0.6:0.0.0.0.0.¢
SEENG.GND.0.0.0.0.0.0.0.0.0:6.0.0.0.6.0.0:0.:6.0.0.6.6:4 ):0:6.0:0.0.0.¢
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7 1339/1991 20T&Z DISCRIPTIVE SUMMARY

Pregram Zlament: 0323222C Prcject Numker: 35

P2 Titla: Xinetic Znargy Weascens Budget Activity: 02 Advanced
Techaclcgy Levelccment (U)

A (U} ZESCUERCES: ($ia thcusands)

Srodect Tizle: Tecinclegy Sugpert (U)

Fcoular 7733 F739 730 &R Te Total
Name: Acvuaal Ist st Zst Cezz Prcgram
Tacanclcgy Suzpert (U)

5,533 9,405 9,535 9,545 Csatiauing
3 (U) 23137 DESCZIZTICN OF MISSICN RICUIREMENT AND S7YSTEM CA2AZTTTITIES:

pog-—29

nclcgv suzT crt. This includes trade studies tc detsrmine the test passible
in which tc invest with the highest paveff tc SUS element inter-

ial studias tc depict the zerformance ¢f alternazive and compet-

r desigas ara flcwed iato b_cﬁnclccv rasearch efizrts.

(U) The purscse cf tals pregram is tc preovide kinektic ezargy weapon

:J‘

C. (U} Z3LCEaM ACCCMELISEMENTS AND PLANS:

(U} 771933 Acccmeclments:

¢ (U} Trade studies conducted in conjuncticn with Defexse Acquisition
2card raquirements demcastratad use cf advanced tachinclcgies tz significantly
raduc2 th2 ccst of the Scace Basad Interceztor systeam concept.

¢ (U) Suzczert was preovided to smccthly traasiticn the management of the

S2I, Ixcatmcszheric Rasatry Iatercester System (2R2IS) and the High Zadcatme-
stherlic Iatercezter (HZIDI) ke the new madagement structurss.

(U) 71989 2lanaad Prcgram:

e (U) Analysis studies are planned tc catalcg ccmpenent tscinclegy matu-
raticn schedules, list unsatisfied phencmanclegy raquirements, and blend this
catagcries intc rsalistic flight experiments fcr manifesting purzceses.

o (U) Technclegy cempariscns are planned feor the Brillant Peebles cca-
cazt, LZAZ gregram and the S3I pregram.

¢ (U) Data raductica and archiving suppert is planned fcr JANUS and the
airzcrae cstical aireraft. X

(U) =71980/199) Planned Prcaqram:

o (U) Supzert will ccatiaue tc develcp well planned aficrdazle exper-
iments tc validate iatercestor tachnclegy.

e (U) Precgrammatic supgert will be acccemplished tc being interceptor
tasalines undar ccafiguraticn ccatrcl using technclegy maturity projections.
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FYU233/1391 BIZNNIAL ELT&=Z DESQRIFTIVE SUMMARY
Srogram Ilement: 082:21IC Froject Nuw 42
2 Title: Xinetic EZxergy Weapcas (Ul Eudget Actxv:ty: 02

Advaxcad Tacanclcgy Ceveloprment

A, (U) 2E3CUECZE (S ia Theusanads)
Srgtackt Titla: Theztar Defanse (U]

. 7733 789 7730 T Tc Total

' Sszular Name 2seual Ist Ist T3k sTs Ereqram
Theatar Defanse 537,333 75,787 139,250 143,357 Centinuing .

(Ul 3RIZF DESCZIZTICN CF MISIICN ==CUIZEMENT AND SYSTEM CAZ23ILITIZES:

M o ——

T
. The gursose cf tais greject is ¢o perfcrm researci ca Theatar Missile

} Defense tachnclcgies, intarceztcrs, iatarceztcr ccmpenents aad sttccmpenents in

H concert with both Theatar Missile Defanse architectures and the Strategic

. Defense Initiative Crganizatica's glczal arcaitectura withia statutery

i crcvisicns goveraing Ecreign carticizaticn ia SDI rasearch.

: The treoject alsc conducts a feraiga ta2cinclegy rasearsh srigram t
SuZTCris and cemplsemants the Xinetic Znergyy Weagens tzchnclegy Fregrams. State
cf the art advancas ar2 teing cursued and achiavaed {2 such tacinclcgles as
roccket mctcrs, guidancs and ccoatrcl systams, millimetar wave radar/cstical
davicas, nca-auclszar warheads, tarustars, advancad structures, axd lauacher

mechanisms.

The grcject is structurad wita a near-tarm geal to susscr: curraat theater -
tarzats aad to sustert tachnolegy altaraatives ia ccoacert with theater and SDI
architectures. The crjectives cf this grcjact ars teing accemzlished under
affcres with the Unitad Xiagdem fcr electrcmagnetic gun and fluid diverter
valve tachnclegy aad th2 Netherlands fcr ela2ctrcmagnetic gua tzchaclegy.

Additicnally, czjectives ar2 teing acceomglished uader sevzral dyaamic
cregrams.  Iavita, Shew and Test (IST) enccurages US and allizd contracters to
idenziiv existing hardwars or mcdificaticns tc existing nardwarz fcr use in an
inzerim thzater missilz defense systam. Selactad cempenents, suzecmocaents or
svstams will Te tastad in aprreogriate test zeds., grecund test facilities or by
£ligat tests. ZIxt:nded Range Intercaster (ZRINT) will build usca existing
tachnclegias with iacreased rada' seaxe' perfcrmancs, a raducad waight warhead
with a fusing functica, larger & ude contrcl mctors, a mera scwerful rocket
mczcr, aad aa eaqage ent scenario t- realistically validats the acn-nuclear
kill cf a tactical missile. The Arrcw missile exgeriment ccncezt is a
cccterative US-Israsli effcort funded substantially by SDIO teo validats the
iaterceszt and nea-auclear kill cf a tactical missile.

C. (U} 22CC3AM ACTIMBLISEMENTS AND FLANS:

1. (U} TY¥ 1933 Accemolishments:

¢ (U}l Werk which started ia 77 1235 cn the Israeldl ccm:ined

crozulsicn effcrt and ccatinued thrcuga FY 1337 & 83 demcastratzd imgroved gua
efficiancies.

c (U} Werx -ega1 en a hyecrid gun design tc exgzlera alzzraative
rczulsica csticns.
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Program Element: 0633220C Project Number: 81
PS Title: Surveillance, Acquisition, Budget Activity: 02
Tracking, & Xill Assessment (U) Advanced Technclogy Develcgment

G. {U) 2ZTATID ACTIVITIES: TIST contributes technology advaances to all SDI elements
aad to military and civil agplications. Many of technical advaaces will have wide
impact ca military and civil technology.

H. (U) CTH=2 ASP2CPRIATION FUNDS:  None

I. (U) INTEZSNATICNAL COCPERATIVE ACREEMENTS: None

J. {(U) MILISTCNZ SCHEDULE: N/A
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Srogram Zlazment: 1332120 Froject Number: 83
FZ Titlz2 S‘rve-Llaice Acguisiticn, 3udgat Acti v'*v. 02
- .

T

A. Uy 2ISCURCEE ($ ia Thcusaads)
Trofacs Title: Suzgert Fregrams

. 7733 FY39 FY30 FY91 Tc  Tectal
' Scoular Mame: Actual Zst Est Zst  Ccmp  Prcg
SusTerz FrIgrams 43,570 31,881 32,3%

2 35,016 Cecntinuing

2. (U) 23IIT CESCIIZTION CF MISSICN 3ICUISEIMENT AND SYSTEM CRE23TLITIZES:

Tnis proiacs crovides funding for Army, Navy, and Air Ferce pregram
manigament. For 2ach servics, this iacludes expenses for civilian perscanel,
traivel (TCY), traiaing, reats, ccmmunicaticas, infcrmatica mazagement, utilities,
srizting and rezreductica, suggliss, equizment, aad ccatracts fcr research and
sugzere sarvicas.

C. () TIOCSAM ACTOMELISEMENTI AND PLaNS:  The fundisg provided by this project
amz2lsC Thz 2XacuUTing 2gent3 IC c2ntrallzs racurriag c;erat 3G ¢S t5 sc that
f.ndiag for wachnizal rasezroh may Ze davetad sclely tcward that purgcese.

S. Y} WC3X SI3ILIMIT 3Y: Primarily the civilian emgpicyees cf the Army Stra-
c:7iz Cefanse Command {Huntsvilla 2L aad Crystal City VA), the Air Force Space .
Civisien [Les Angalas), and Jdavy 20THZ CP981 (The Peatagea) aad OCQNR (Crystal
Cizv). (Civilian zerscanel costs comrrise 53% cf the suppert trograms fanding zro-
vidzd =z the sarvicas. Werk is alsc zevicrmed Iy the follewiag majer coatracters:

Iazzgrazicn Suzzers, Ford Aersszace Divisica, Les Aagales (A7)

Ss522ms Znginseriag Suggert, ANSIR Iac., Los Angeles {AT)

CaM fcr Simulatica Caaszer, CCLSA Iac., Hunosville (Army)

Syszems Ingineering Sasgery, GEC Iac., Huntsville (Army)

MIZ Scizwara Maiac & Czas, Hewlatsz Fackard, Huaszville (Army)

Scocert pregrams have act teen

=, iU) CIMB2ZTECN W
saparatzaly ideatifi
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Wcrx Fackage Diractive fcrmat tc decument each vear's suggert ¢
mexts.

H.

[N

ACLASSIFIED

Project Number: 83
3udget Activity: 02

{U) ZRCCEAM CCCOMENTATICN:

Sarvices suzmit detailed justification nsiag SDIO

-y

wha w rr g'am requ1!e—

{Y) ZITATIC ACTIVITIES: Supsert pregrams fuadiag fer the Army and Air Ferce
1sc fcund in 2:ca of the ctier fcur SDIOC pregram elaments under I Prcject 83,
Navy suszer:t cragram fundiang azgears in this zregram elament.)

(U) CTHZZ ASTECE2IATICN FUNCS: Nene

1. S3CCJIEEM=NT (Scecify Aversacriatical: Neane

- Mv- -T‘

2. TITAZY CTMNSTZUCTICN: Neane

(U) INTIZMATICHAL CCCPI2ATIVE ACREIMENTS:

Ncae

(U} MIZZSTCNS SCEETCULE: N/A

UAELASSIHED
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FY 1990/1991 "BIENNTAL RDT&Z DESCRIPTIVE SUMMARY

Element: 0603221C Budget Acktivity: 02 Advaaced
: Directed Energy Weagzcas (U) Techncleqy Develcermeant

A. (U) BESTURCES: ($ ia theusaads)

Project . FYas T3

F739 T730 TI91 To Tot
Number & Title Actual st st Zst Ccmp Preq
20 Frae Electrca laser Tech (U) 172,055 202,322 275,082 302,010 Cesatinuing
21 ATZ-FC Technclogv (v 252,348 183,531 254,517 244,510 Ceatinuiag
22 Chemical Laser Tech (U) 100,083 100,139 345,485 511,190 Ccntinuing
23 Neatral Part Beam Tech (U) 129,018 88,538 114,823 144,786 Continuing
24 MIRACD (U) 27,500 4,000 -3~ -3- Ccmpleted
25 CCTI/Emerging Tech (U) 167,142 95,153 64,729 62,452 Ccatinuinag
81 ISaT/S2Iz {U) 19,315 15,000 34,130 40,585 Cecatinuinag
82 Delta Star (U) §5,218 72,952 -9~ -3- Ccmpleted
83 Suczort Programs 21,5610  45,33%4 27,053 17,274 Contiauing
TOTAL FOR PROGRAM ELEMENT 934,256 813,753 1115,932 1322,877 Centiauiag
2. (U) 2BRITT DISCRISTICN CF ZLIMENT: This srcgram element is cne c¢f six
esta-lished tc implement the Prasidaent's Siratagic Defense Iniziative and is
aimed at determining the mcst premising dirsctad energy weasens (DIZW) ccacegts
fcr use in defense against ballistic missiles. Pricr effcris have identified
the fcllecwing four ccncegts which will e iavestigated duriag the budgaet years:

1. [(U) The soaced-based laser ccncest ccoasisis cf self-ccntained,
mcdilar, laser battle staticns dezloyed in crzit tc engage tallistic missiles
lasnczed frem anywhere cn earth in the critical bcest ghase, and previde
incaractive discriminaticn in mid-ccurse ty destrcying deccys and tigging
nNeavier ctlects fcr acguisiticn by cther delensive systems

2 (U} The grcund-tasaed laser ccacezt invelves greund dasleyment cf
lasars with beam traasmissicn tc targe&s via cr-iting sgace raiay aad fccusing
mirrsrs. Crecund stations lccatad in the United States weculd be cazatle of
engaging targets werld-wide.

3. (U) The scace-tasad neutral cvarticle team (S2NP3) ccncept coasists of
tattle staticas in sgace which accelerate necative icns to near llgh: ceed tc
preduce a high energy team for engaging becst and pest-zccst vehicles as they
rise alcve the earih's atmcsghere, as well as reenctry vehicle in mid-ccurse.
The SZNF2 has several rcﬁant al xill mechanisms raaging frem structural melt at
the high ead tc electrcnics disructicn at the very lew end. The S2NF3 wculd
alsc gcse a significant *hreat to all hestile stace-lased asets.

4. [(U) Nuclear-driven directed energv w2avcas (NDEW) ccncepts such
as x-ray lasers, hygervelocity projectiles and multicle-pulsad lasers cffer
large and fundamenzal 1m*roveme1ts in def eﬁs ve teachnclegy including large
lethal vclume and alternative kill mechanisms. Althcugh the SOI emzhasizes

ncn-nuclear tecwnclcgv. NCZW is investigated recause cf the Ebrcad a::lxcaticn tc
the defensive missicn and the imslicaticns for Scviat defensive and
¢cuinwar-dafa

ansiva cacazilities.
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TY 1333/1391 RIZNNIAL RDT&Z DESCRIPTIVE SUMMARY

cgram Zlement: 03
T: iracsad =

3221C Project Number: 20
ergy Weazcas (U) Budget Activity: Advanced Technology
Develormeat (02)

-

o
-
-

A, (U} 2=2eCU=CES: ($ in Thousands)

£ Titl FY33 FYs9  FY30  FY3l To Tctal

Name Actual Est Est Ist Cemp  Preq

a laser 172,055 292,322 275,082 362,013 Centiauing

c:

(O]
143
o

TZTICN OF MISSICN REQUIREMENT AND SYSTEM CAIAZTLITIES:

TI) technclcqy is primarily focused ¢n grsuzd-based laser
acludes technolcgies unique to space-basiag. The gcal of the
is tc demcnstrate the caoa*xlx*v cf high ccwer grouad-based
st-zhase iatercegt of IC3Ms aad SL3Ms and midccurse
tica. The majcr arzas cf parallel reseazrch in this part
uda:  tuc ccmpetiag technclegy candidatas (the iaductien

qear acceleratsrs), cae of which will ke selacead fer the
anclegy Integraticn Experiment (G2FZL TIZI; team ceatrel;
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C. (U] ZPECCGEAM ACTIMPL_ISHMINTS AND PLANS:

s bt

1. (U) 77 1933 recccocmnlishments:

- o~

- TI® - scal facilities wera ccmpleted

¢ (U} Desigas feor G2r=
zaratica ot ccmmon facilities at WSMR was begun

and site pre
3

¢ [(U) Xey Livermcre Paladia prccf-of-concert experiments and Boeing
visizle cscillater 35 exgeriments were ccmpletad

¢ (U) &ite grezaratiocn was initiated ou tie dedicatzd su urerccnducting
accalerator facility by TEW in suppcrt of the S3FZL

¢ {U) A graziag iaterfercmeter fcr menocle £i gure ccatrel feor relay
mirrcrs was demcnstrated

2. ({U) FY 1939 Plan:

¢ (U} Ccmplete Beceing burst mcde XF exgerime:nts

¢ [(U) 2egin subsystem fazricatica fer all cf the majcr ccmgeaeats cf
the G327zl TIZ

(U) Defiae G2L systems iaterfaces for 2M4/C’

(U) TIaitiate G2L pretcotyze facilities and sacurity desiga

(U) Ceatinue S2FIL basic physics research

{U) Zxgand SBFEL ccncaz:t fermulatien

[IRCLASSIFED
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INCLASSIHED

221C Project Number: 2C
aergy Weagzcas (U) Budget Activity: Advanced Technolegy
Develcrment {02}

'1
t‘]

¢ (U} Selact either the inductica eor radic fregueacy FEZL for G3FEZL TIE

¢ (U) Cergletz the mcnocle siagle segmeat contrsl demcastration aad
iaiziats desiga of multi-segment experiment

o (U) Cemclets labcratery exteriments for bifocal critical ccompeneats

3. (U) FY 1990 Plan:

¢ (U} Cemclete FIL laboratcry exzeriments and critical technclegy
validaticas
¢ (U) Iaitiata detailed design of the beam control system and laser
fcr an intagratad test of a scalakle system in FY 55
(U) Cecmzleta2 herizental path propagation tests
(U) Ceazinue parallel effcrts fcr optics, crtical coatings, and beam
cemzensaticn techaolegies
¢ (U) Cemgista design of all techaical facilitlies aad start ccastruc-
tien '
¢ (U) Cemgileta constructicn cf sgcerccndJc‘xqg C27ZL test facility at
Wnita Sands Missile Razxge (utiliziag $32 x‘l'ca in BDT&E funds)

00

4. (U) =7 1697 Tlan:

¢ (Ul Iaikiates fabricatica c¢f the ream ccntrel system, laser, and
cther compenents for the FY 95 integratad test (long-lead items)

e {(U) Ceatiaue para‘lel techaoclegy efforts

¢ {U) Cecnduct greliminary design review for team ccatrol system

c (U cnduct crelimina:y design review for laser subsystem

o (Ul Ceaduct praliminary design review for ccatrcl system

¢ {U) Cecatiaue technical facility constructica (utiliziag $40 Millien
ia 25T&Z funds)

S. (U) Precaram Plan tc Ccmpletica:

o (U) Centinue parallel technolegy efifcris

o (U) Ceaduct integrated test of the beam ccntrol system, laser, and
cther ccmpenents for the FY 95 integrated test

o (U) Begia prccurement for full scale beam ccatrcl system and
scalazls laser device iategrated experiment in FY 96

¢ [(U) Begia preccuremeat for space targets

¢ (U) 1Initiate design and fabrication for superccnducting FEL as a
caadidate for a S2rzl -~ stem

o (U) Cecmplete the High Power Relay Experiment in supzert cof the G2L
pregram

o (U} Ccmplete technical facility censtructica

D. (U) WCRX PI=2FC3M=D 3Y: (Majer Ceatractors)

¢ (U} Iadueckica Linac FzZlL - TRW, Redondc Beach, CA

with techaical support frem LLNL, Livermcre, CA
¢ (U) RBF Linac FZL - Boeing, Seatile, WA

with tachnical sugpert froem LANL, Lcs Alamcs, NM
¢ (U) Beam Ceatrol (G3FZIL TIZ) - LMSC, Suan 1yvale, CA

[HIT0T N YaTaliadinin}
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Program Element:

- ieYa.
T Title:

KCLASSIFED
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333221C Project Number: 20
Directad Zzergy Weagcas (U] Budget Activity: Advanced Techanclegy
Development (02)
{U) Syszam 22 gxaee*zug (G3FZL TIZ) - TRW, Redondc Beach, CA
(Ul E:zace-3ased Tschaclegy - T2W, Redondo Beach, CA
with technical sugpert frem LANL, Los Alames, NM
(U) Afccal/3ifccal Techaclegy - IMSC, Sunayvale, CA

1. (3]

effcrt frem Project 21.

E. (U} COMPARTISCN WiTH FY39 DESCRIZTIVE SUMMARY:
IMPACT OF CHANGES (U)
CHANGE Systam Cazatilities Schecdule Budget Year Cost
‘Tech Cazarcilities and geals I candidate
Schad fcr thesa technolegies selecticn delayed 1 yr;
Cost ramain the same G3FIl TIZ

-

ccmplet;cn
delayed 2 yrs.

(vl

SCHENICAL CHANGZS: Szace mirrer develcgment pregram added o this

2. (Ul ECHZDULZ CHANGZS: [Iaductica cr radic frequeacy FIL selection fer
G3FZL TIZ delayed frem FY 83 to FY 839; G2FZIl TIZ ccmpletion date delayed frem FY
92 to FY 34 due tc tudget reductions.

3. (U COST CHANCZS: N/A
R (U} Z2CGEZAM CCCUMINTATION: Nene
G. (U) Z2ZLATSD ACTIVITIZS: Activities in this program element are closely
cccrdinatad with activities in the cther SDIO pregram elements.

H. (Ul CTHIR AZPCPRIATION FUNDS: None
I. (U) INTZRNATICNAL COOPERATIVE AGREIMENTS: None
J. (U) MILISTCNZ SCHEDULE: Funding this technclogy at the azove levels will
result in a Milastcne I decisicn in the early 1990s.
1
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FY 1398/1991 BISNNIAL RDT&E DESCRIPTIVE SUMMARY

cgram Zlemeat:  05822221C Project Number: 21
itle: Directad Energy Weapcas (U) Budget Activity: Advaaced Techaclegy

Develcrment (02)
A. (U) =2=2lU2CES: (S ia Theusands)

Proiect Title FYss3 FY89 FYS0 IR To  Tctal
Pcsular Name Actual Est Est Sst Ccmp Prog
Acguisitien, Track 2g, -,xntxng 252,348 183,691 254,617 244,510 Ceantinuing
and Firs Ccatrsl Teshnclegy (U)

B. {U) 2XITF DESCZITTICN OF MISSION RECUIREMENT AND SYSTEM CAEAZILITIZES:

o b ol

Acguisiticn, trackiag, peinting and fire contrel (AT?/FC) tachaclegy efforts
will advaace requisite technologies to perfcrm critical fuacticas for candidate

o

DIZW ccncegts, beoth space- ‘and ground-tased. These functicas izclude acguiriag,

identifving, aad pricritizing the targets to te engaged, salecting and
estaslishing the liae- cf-sight to the aimpeint, helding the Zeam ca the
aimzciat, assessiag tae resulting damage, and rainitiaki 1ag the saquence to
angage a new target. Zffcrts in the ATF/FC prcject arz in several related

arzas. AT?/TC scace exzeriments are under develcomeat tc addrass cth generic
ané ccacazt-specific issues that can te adequataly resclved caly in sgace.

Thes2 exzeriments iaclude the Low Power Atmcescheric Cempeasatica Ex'e*iment
{ZACZ), the Relay Mirzor Experiment (EME), TAZLAZ, and the AT? tion of the ..
Zanith Star experimeat. ZEffcrts witiina the AT?/FC tachaclegy *ase address major
trackiag/scinting ccmseneat perfcrmance issues, aad the develcrment of
tachnclegias fer advancad ccacepts.

C 1Y ZICCZAM ACTIMELISHEMINTS AND PLANS:

c U} Design cf preef-cf-principle large-angle S3L retargeting
excerimsnt, using the “a“xd Retargeting - Frecisicn
Scinting (R272) simulater, was initiated axd R272
perfcrmasce further characterized
¢ (U) Pointing and control efforts iacluded initiaticn of the
develczment of an integrated peintiag and centrel experiment
o {U) Atzack management algerithm ccacests for bcester location and
haadever were evaluatead

¢ (U) STARLAZ (TR was ccmpleted, and fabrication aad testing of
STAZLAZ exveriment ccmponents was Legun

¢ (U) Assessmeats were completed ca pctential use of Zenith Star as
lcng term space test bed for ATP

z. (U) F7 1933 Blaa:

¢ (U) Crecund tasting ¢f RMT aad LACE s*acec*aft will be cempleted,
witi launch exzected in FY 1930 assuming availazility cf
azsrezriate lauach veldicles

¢ (U} Usz thes Raciq Retargeting Simulater (R2F2) to iavestigate
technclcgies raqu ired fer racid ratargeting of cther DEYW
ccncasss.




[NCLASSIFIED

Prcogram Zlement:  2533221C Prcject Number: 21
B= Title: Directad Inergy Weagens (U) Budget Activity: Advanced Technolcgy
Develorment (02)

¢ (U] Su;;cr- p-2liminary design phase of the Zenith Star
. ex;e:: mezat
¢ (U} Llazecratcry demeastrations cf attenuation of severe mechanical
dist r-ances will include a ccmbined optics/structures
exceriment and a protctype six degree of freedem isclation
systam
¢ (U) Cemgleta the baseline desiga cf an Advanced Ground Tracking

exzeriment
¢ (U) Iategrats the STARIAZ experiments into a system for test aad
evaliatica at the prime contractor's location
¢ (U) Initiata the Attack Managemeat Testbed (AMIB) implementatica and
scftwara desiga

3. (U) FY 19353 Flan:

¢ (U) Saiz the STARTA3 experiments to KSC for integration iato the
SPalziaz labcratory mcdule axd pallet configuration
¢ (U) Suszer:t Zenith Star 202 and rroc2ad with experiment

devalczment

¢ (U) AT? equirment perfcrmance aad experimental data will ke returiaed
fr-m ;M. aad LACE

c (U) = ground tests asscciated with large space structures
4. (U) FY 1331 Plan:

o (U) Zauach STARTAZ and successfully complete the exgeriments

¢ (U) Suszers Zanith Star critical design review {CIR)

¢ (U} Zsviszw all data cttained frcom RMZ and begin plaaniag activities
fcr the FY 94 High Power Qa’av (EER) experiments

o (U} Begin attack management tast sed cceraticns, iaccrperatiag
validated bcester engagement, damage assessment, and
multizle-target algerithms

¢ (U) UDemcastrate (on AMTE) the faasx-xlx ty cf autsnemous executicn cf
ATZ/7C functicas witaia ballistic missile defease time line
ccastraiats

o (U) Cecmslete initial phase cf ragid retargeting sxmulator (R2P22)
tregram

¢ (U) Ceatiaue with advaaced plaaning and design act ivities for the
Hig

gh Pcwer Relay Experimeat

§. (U} Prcaram Plan to Cocmecletion:

o (U) Suzzert the assemcly, test, lauach, and execution
cf the Zenith Star ATP exgerimeats :

o (U) Suzzert the development pnasas for DEW, using AT? techaclegy
exseriments and latcratory mcdels as raquired

6 (U) Cecnduct active discriminatica exseriment ia ccajunctica with
SPIRIT III ia FY 92-93 '

¢ (U) Initiate planning activities asscciated with stace testing cf a
lar

ge actively contrelled, agils space structure exgeriment ia

-

the 7Y 95-97 time frame

0| ACCIELE




NCLASSIHED

ram Zlement:  0633221C Frcject Number: 21
itle: Dirscted Znergy Weagens (U) 3udget Activity: Advanced Technolegy
Develcrment (02)

D. (U) WCRX PIZITEMEC 3Y: (Maicr Centracicrs)

(U} Xamaa Asrcszace, Colerade Sgriags, CO

{U) Martia Marietta, Denver, CO aad Orlando, FL
{U) G=C, Mclean, VA

(U) TasC, Santa Aana, CA and xesadiag, MA

(U}  IMSC, Sunayvale, CA

(U) Heneywell, Phcenix, AR

{U} T=%, Redonde Beach, CA

(Ul Ball Aercsgace, Bculder, CO

0O 0000000

E. (U) COMPARISCN WITH 7739 DESCRIPTIVE SUMMARY:

IMPACT OF CHANCES (U)

<ANGE Svscem Capazilities Schedule 3udget Year Cost l
Tech Cazaziliciss and geals STAZZAZ launch
Scnd {cr thes2 tachaclicgies sligzsed 1 yr.
Ceost ramain the same
NAZZATIVI DESC2ISTICN CF CHANGES (U
1. {U) TECEIICAL CHNCES: Technclegy base, particularly DEW fire

ccatrcl/attack management, severaly limitad fcr a seccnd year.

2. (U) SCHIZULS CHRAMGZZS: Attack management test bed delayed an additienal
aine meaths; fire contrel algerithm develcrmens delaved cne year; start cof
struczures/scianting tast ted delayed six meaths with minimum start-us fuads;
ratargetiag tast Ted unatle tc susgert Zeaiith Star this year to tast retargeting
cerfcrrance; tie integrated AT? test bed delaved six mentis aad develorment of
tae digital track prccesscr put cff until FY 90; STAXT.A3 launch sligge to FY 91
tecause of budgetary shcrtfalls and Shuttle sligpages.

3. (U) COST CHANCES: N/A.

F. (U) 2P2CCZAM CCCUMINTATICN: None

G. (U) RELATID ACTIVITIZS: Activities in this precgram element are clcsely
ccerdinatad with activities in the cther SDIO program elements.

H. (U) OTHIZ2 AS2R0PRIATICN FUNDS: Ncne

I. (U) INTEZNATIONAL CCCPERATIVE AG2EEIMENTS: None

J. (U) MILZSTCNZ SCHIDULZ: uﬂdxng this technolcgy at the atgve levels
saricusly 1m~ac-s tne acility tc gerform firs centrecl feasibility demenstratic.s
that caa suz a Milestone I decisicn ia thne early 1993s fer §3L, GAL, and

=

NF2
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FY 1390/1391 BIENNIAL RCT&E DESRIFT

'\l

IVZ SUMMARY

Preeram Element: 3533221C Froject Numecer: 22

PZ Title: Directed Zaergy Weazcas (U] 3udges Ac ivity: Advaacad Technology
Develcsmeat (02)

A, (U) SCUBCES: (6§ ia Thcusands)

Prciect Title FY33 {39 FY390 F{91 Te Tetal

Pczalar Name Actual Ist Sst st Come  Prea

Chemical Laser Techzclegy (U) 100,060 120,139 345,435 S511,1 Ceatinuing

3. {U) 22IZT DISCRIZTICN CF MISSICN ZESQUIRIMENT AND SYSTEM Crx=
The chemical laser prcject is develcping the technolegies requxr d
szace-based 1ase* (&2L) c*nce“ S2L sutsystems include: the lase

2>

beam ccatrcl; ATP/FC; azd the gace pl zferm. The device is a ¢r

which extracts the high-zcwer beam frem mclacules fcrmed from the
nydrcgen aad flucrize. The Team contrcl sulsystem cerracts fer
intreduced Dy the device aad the aigh-zower cpiical elaments, es

terasight cf the beam and fccuses 1t cn tarzet, aad meves tle ce

;.o
l)
()
(3]

o
o ln
]

Ojrs

'i
oo h3

m(’

evice;

1 laser
cticn of
ticas

nes the

m target
ias the
tech-
rcgram
centrel
hJe techni-
scale

ram will
ssues, aad high-pcser team ccatrel issues ia space for

t3. ALPHA, LAaMZ, and LCCZI tachacleglias will be

cund excer.ments ko 'nvest.ga.e and validatea the

r team contrcl subsystam. Cgticns for stace exger-
esigas fcr intagrating tne exgerimental hardware

£, Technclcgies ars alsc teing deve‘c ed aad validated

cwta tc the very high brightaess levels which may ke

bust resgoasive threzis ia the far term. These techncle-

ticnal device and agerture ccugling (master cscillater -

ifier a1d mechanical array pnaszug), use of a nenlinear cgtical phe-

ncmenca (stimulated 3rillcuin scattaring) f£or simultanecus phasing aad beam

clean-uz, and shert-wavelength chemical lasars.
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tc target The ATZ/7C suzsystam acg uires %
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arg
-m,v.n* dJr;ng irradiaticn, and assasses dzamage ke the ta
e La

clcgy develcpments include the ALPHA lasar, the lLarge Adva

(.r } mirrcr, aad the Large Cgtics Demcastraticn -A,er‘me“t

system architecture. The STAZIAZ Shuttle exgeriments will esta:

cal feasizility cf raguired AT? functicas. These tachaclegl

r2adily tc entry perfcrmance raguirements. The Zenita qta
2
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C. (U} 2=2CCzaM ACCCMPLISKEMENTS AND PLANS:

1. {U) FY 1933 Accemrlishments:

o (U} Achieved stakle ccmbustc' igaitien and heot fleow
it heat release fcr the ALPHA laser

o (U) LAM® acceptance tests successfiul

c [U) Twc meter crtical test flat ccated tc excellent unifcrm
usiag ra2active sztutteriag tacihnique

¢ (U) Z2fractive wide field-ci-view infrared cutgeing waveircat
sanscr tests succassiul

¢ (U} Detailed design fcr sucscals wide field-cf-view tale-
sacze comzleta; facricatics initiated




regram Element:  0533221C Project Number: 22
PZ Title: CTirasctad Zaergy Weagons (U) Budget Activity: Advanced Technolegy
Develcpment (02)

¢ (J) Z2xith Star baseline estatblished

o (U) ZEszaclisned feasikility c¢f phase coajugaticn ¢f high-
scwer KT chemical lasers using stimulated Brillcuia
scattaring (S3S) in a flowing cell

o (U} cnslezad gain measurements for short-wavelength
KT chemical laser aad develcped high damage threshcld
c atizgs fcr high-power acplications

¢ {(U) Sherz-waveleagth HF caemical laser testiag aciieved
t..c- creaxkeven efficiency

2. (U) F7 1333 Flan:

o (U) Csomglete AIPHA laser perf"rmance tests
¢ (U) Cemglete LAMP mirrcer perfcrmance tests
o (U) TFazricats aad test subscale wide field-of-view tele-
sccze for cptical retargeting experiments
¢ (U} Csmplate Zenith Star System Requiremeats Review
¢ {U) Tazric:zts wide field-of-view cutgoing wavefrcat sea-
scr fcr cgtical retargeting experiments
¢ {U) 2s2gia scala-up of ¥F shert wavelength chemical laser tachnolegy

3. (U} F7 1397 2lan:

¢ (U) Cemglazz design of cn-axis and off-axis segments fecr
fill-scale flight-cagakble primary mirrcr; initiate
fazricaticn ¢f facazlates
¢ (U) Cecmgle=2 Z2aith Star System Iaterim Des.g1 Feview
¢ (U} Cecmglez2 Zanith Star Space Vehicle Subsystem Interim Design Reviaws
¢ U} Cemglase Zenith Star -ctuard cace Vehicle Systam
Tinal Cesign Review
¢ (U) Cecmglezz beam exgander axd ‘actuator/isclater risk reductica
experiments
¢ (U) Iaitia=2 leag lead precurameats for Zanith Star
o (U) Cecmgle=2 evaluatica of multi-color holcgraphic optical element
tachnclegies

¢ {U) Cecmglez2 grating fabricatica technelegy validation for large-
zerture mirror segment

¢ (U) Cecr-lete beam ccntrcl system integraticn for wide-field-of-view
razid retargeting exgeriments

¢ (U} Ccmplete gain generator cstimizaticn for HF shcrt-wavelength
chemical laser

o (U) Cecmglete risk reducticn experiments fer high-pcwer continucus
wave scale-up of beam ccatrol using S2S

o (U]} Ccmglete crelimina*y design for high-pewer keam control
exteriments validating extry level beam cnntrcl architecture

4. (Uj) FY 1931 Plaa:

¢ (U) Cemgleze Zeaith Star Aft Sgace Vehicle Subsystam Interim and
Detailed Design Reviews

¢ (U} Cecmgleze Zenith Star Aft Space Venicle System Final Design Review

e
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[RELASSIFE

C Project Number: 22

Prcgram Zlement: A
3v Weazcas (Ul Budget Activity: Advaaced Technology

5
FZ Title: Diresctad In
Develeczment (02)

¢ (U} Cemglata Zenith Star Sgace Vehicle Iaterface and Systems Engi-
v neeriag Iaterim and Detailed Desiga Reviews
o (U} Cecmolata capture track subsystem, beam contrcl and transfer
sutsystam risk reducticn experimeats
¢ (U Begin fazricaticn of ({=rward spacecraft structure
and beam expander
¢ (U} Cecmzieta fazricatica aad test of faceplates fer full-
scals flight-cagatle primary mirzs
(U} Cemclet2 subscale perfcrmance demcastraticn for short-waveleagth
HY chemical laser
¢ (U} Cemzletzs preliminary design review for high-power continuous
wave scale-up of ccherant beam and aperture ccmbiaiag
using stimulated Brillecuia scatteriag (S3S)
¢ (U) Cemzlat2 critical design for high-rower beam contrsl
exzeriments validating entry level beam ccnircl architecture
¢ (U) Cemzle=2 static and dvnamic wide-field-cf-visw cptical retarget-
iag et:erime1ts

o

¢ (U Cc::-e:e tasts validatinag perfcrmance cf helcgrashic grating
2lzments (HOES) at niga-gower
S (U} 32rocgram Zlan ke Ceompleticn
¢ (U} Zszazlish feasizility cf cocmbining large apertures and

laser davices intz laser batile staticas haviag very bright
aad agi’e beams fcr far term missions

¢ (Ul Cemziz=z high-zcwer scale-up of sicri-wavelaagth
chemical laser
¢ (U} Fazricanz and test fyll-size fligat-cagable
gri=a- airrer
¢ (U) Pericrm Z2aith Star high-power ground intagratien
tasts
¢ (U) Perfcrm Zenith Star high-power srzace tests if the space test
cttion is exercised

¢ (U} Cecmzlets high-gewer exgerimeats validating hierarchical beam
control using cutgeiag wavefront sensinag
o (U) 1Initiate design fcr S3L Element prototypE

D. (U} WCBX PIRFCEMED 2¥: (Majcr Centracters)
!
o (U) Laser Device - TRY, Redondo Beach, CA
¢ (U) Beam Ccatrol - LMSC, Sunnyvale, CA

- PERKIN-ZIMER, Danbury, CT
- HUGHES AIRCRAFT, El Seguado, CA

o (U) Large Ogtics - ITEX, Beston, MA
- XKODAX, Rechester, NY
o (U) Z2aith Star - Martia Mariet%a, Deaver, CO

- ILMSC, Sunayvale, CA
- TRW, Redcado Beach, CA




Program Elem
PE Title: D

1C Prcject Number: 22
v Weagcas (U) Budget Activity: Advanced Technology
Developmeat (02)

. (U) COMZARISCN WITH F7Y39 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE Systam Capatlilities Schedule Budget Year Cost
Tech Cazartilities and gcals
Schd fcr thesa tachnolegies
Cost ramaia the same

NASSATIVE DESCRIPTICN OF CHANGES (U)

1. (U} TECGNICAL CEANCZS:Nene
(U)  SCEIZULE CHANGES:Neae:

N\ et et

3. {U) CCST CHANGES: N/A

F. {U) Z2CCZAM TCCOMENTATICN: Neae

G.oo Uy RELATED ACTIVITIZS: Activities in this pregram element are closely
scordinatad with activities in the cther SDIO pregram elements.

H. (U) CTHI2 ASTECSZIATICN FUNDS: Ncne

I. (U} INTIZNATICONAL CCCIIZATIVE ACEEIMENTS: Ncne

J. (Uy MILIZTCNT STHEIULI: rFundiag thils tachnelcegy at tha abcve levels will
result {n a Milastene I decisicn ia the early 1990s.
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TY 1990/1991 BIENNIAL RDTEZ DESQRIZTIVIE SUMMARY

21C Prciect Number: 23
gv Weazcas (U) 2udget Activity: Advaacad Technolegy
Cevelccment (02)

mied FY3s3 Fr39 F730 TI3

Profect Tikl N To Total
Pcoular Name Actnai st st Est Csmd  Prcg
Neutral Particle Z22am 109,013 98,533 114,323 144,755 Continuiag
Tachaclegy (U)

2. (U) 32IZT DISTEIZTICON CF MISSICN REQUIZEMENT AND SYSTEM CAPAZTLITIES:

The xeutral rarticle beam (NPB)‘“IO]&C‘ exclcits the cazatility ¢f a stream of
atomic pa:ticle tc penetrate into a target and provide lethal energies and/cr
iaduce signatures that permit discriminaticn. Such a team is alsc cagable of
effacting electrcoanics kill on launch svstems ia the bcest and pest-tecst phases.
™

rcoust evclving NPB systems will iacrzase target handlzng rates and

D { 1]

]
0
[V £ B2

w

w11l nava the aZility to attack and k"l raentry vehiclas i1 the midcsurse phase
cf =22 aztack. The NP2 project has a tachnclegy develczment segment, a
grsund-zased technclcogy integraticn segment, and a sgaca exgeriments sagment.
Tsgather, these segments address the key tachaical aad systam issu2s asscclatad
with the feasibility c¢f derleving an NE3 systam cagacle ¢f tcest and pest-bcest
azTzrcest as well as midcourse discriminatica. The tachnclegy devalcrment
segmant csncentrakes cn develcring enatbling tachnclegiss fcr the grzund and ..
szac? ex;er;me“.s azd initial degzlecyable NF3 systams. Ia the grcund-tased
inzagratiza exgerimeats, the Accelerator Tast Stand (ATS) is used &2 integrate
and tast lcw energy comgcnents; the Cround Tast Accelerater (CGTA) is the primary
t2st zed fcor initial NP2 system develcrment aad alss fcr advanced tachnclcegies
suca as hignh Drighttess icn scurces, advanced 1eut*ali:e: develcomant, and
ATF/TZ; and the Centinucus Wave Deuterium Demenstratcr (CWLD) examines higa duty
faczcor and dautsrium cperatica at lew energles. The N73 sgace exzeriments
inclzude 3zam Zxzeriments Abcard Fcocket (3IAR) which addresses fasic space
ccerazility issues, aand Fegasus, an crcital exzeriment which will address
kay NT3 issues that canact e tastad ca the grcund.

@]
«
"
Y
O

CCZAM ACTCMELISHEMENTS AND PLANS:

—_—
.

(J)y F7 13932 Ac:cmelishments:

¢ 1U) RBI22 acceleratcsr ceompenents completed and intagratad

¢ (U} GTA facility ccastructicn initiated at Les Alames

¢ (U) CuTD ccntracs was awarded; NP3 weacen pecint desiga was initiated

¢ (Ul The first ramged gradieat drift ture linear accelerater (DTL)
was tastad on the ATS at Lecs Alamos

¢ (U) Higa average gcwer issues wer2 alsc addressad on tae ATS with
first testing cf a crycgenic DTL drivea tv a radic frequency
quadruzele (27Q)

o {U) ZExgerimental raguiraments wers estaclished ts redsiine Tegasus
stace exgeriment

¢ (U) Largs fcil neutralizer fazricatad

¢ (U} 33 cm ta2lesccze witd clesed-lecep ceomputar contrel demenstrated

¢ {U) GTA ica scurce trightness reguirement acniaved
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0533221C Project Number: 23
2d Zaergy Weagcas (U) Budget Activity: Advaaced Technoclegy

Fatricate and test weazon diameter fcil neutralizer
Cemzlets GTA facility ccastruction; conduct GTA design review
Cemglete CWTD Phase I effcrts, yielding NPB weapon poizt design;

Cemcas ::ate high current beam funneling on ATS
Iaitiazs desiga ¢f pewer system demcastrator (PSD)
Cemglece fabricatica aad test of first crycgeaic RFQ for deute-

Demcastrate weagocas diameter NPB telescope
caduct Laser Rescnaace Flucresceace beam sensing experiments at

Ccnduct the BZAR sub-crbital flight experiment at WSMR

Cemcaszrats a hydrsgen ica scurce at CF duty factor and weagcea
Ccatinue fabricatica cf CTA ccmponeats and CWDD subsystems

Cenceztual Design Review cf Pegasus sgace experiment

Cemplet2 fazrication cf ccmponents fcor the CWLT demcastratica

Ceatiajue fabrication cf high energy GTA ccmpone:ts
Demcnstrats GTA cperation at the 24 MeV level azd integrate

Install superconductiag accelerater section on CWDD beam line

Cemplets CWDD integration and test in FY 92
Preliminary beam ccntrol demonstraticn at 24 Me¥ will occur in
FY 92, precisicn beam control demcastraticn ia FY 94

Centinue advanced comgonent develorment of photoneutralizers,
advanced icn scurces, and ianovative acceleratiag structures

Ccmplet2 fabricaticn ¢f PSD and integrate operation with CWDD
GTA beam used to flccd illuminate realistic targets

Ccmplet2 design, fabricatica, and crbhital testizg of Pegasus
Scace exzeriment

lement:
Direct
(92}
FY7 1933 Plan:
m
(u)
(U}
iniciaz2 CUWTD fabrication
m
(Ul
(Ul
rium cseration
(Ul
(Ul
2e Neutral Beam Test Facility
(u)
(U) Tast sugerconductiag accelerator cavity
7 19390 Plaa:
(U) Demcastrata twc team funneling
(Ul
level Ttrigataess
(U
(U) Initiatas PSD fabrication
(v
(U} Integratad ATZ/team line test
¥7 1931 Blan:
(U)
and iaitiate integration
(U}
(Ui
results in Pegasus detailed design
(Ul
rcgram Plan to Cemrleticn:
(u)
(u)
(U) GTA cperaticnal at high energy
(v
o
(vl
(Ul




Program Zlement:  0623221C Prcject Number: 23
PZ Title: Dirasctad Energy Weazens (U) Budget Activity: Advaaced Technclegy
Develcrment (02)

D. (U) WCEX PEZFC3M=T 3Y: (Majcr Ceatractors)

¢ [(U) Tast 2ed Facilities

LANL, Lcs Alamos, NM
- Grumman Aercsgace, 3etagage, NY
¢ (U) Ica Scurces - L3L, Berkeley, CA N
- Culham Labcratcries, Azingden, UK
o (U} Accelerator Cempenents - Grumman Aercstace, 2ethpage, NY
- McDcnnell Douglas, St. Louis, MO
- LANL, Lcs Alamos, NM
o (U} Beam Seasiag/Cotics - ANL, CQiicago, IL
- BNLI Upton, NY
- LANL, Los Alames, NM
¢ (U) Neutralizers - HEDL, Richland, WA
¢ (U) Sgace Ixzeriments - LANL, Les Alames, NM

£. (U} CCMZ22ISCN WiTH F733 DESCEIZTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGZ Systam Cazazilitles Schedule 2udget Year Cest
Tech Cagazilities and gecals Fact cf life slizpage
Schd for these ta2chnclegies ¢f€ 1 yr - CTA; 3 yrs
Cest ramain the same - Space ZIxceriment

NAZRATIVE CESCZISTION OF CHANCES (U)

1. (U) T=CHNICAL CHANCES: Army 2ackgrcund Exseriment (A3Z) flight delayed
3 quarters; FY 83 pregram precluded iaitiatica of AT? effort; Lawrence 3erkeley
Naticnal Lazcratery CW icn scurce pregram reducad and delaved 6 months.

2. (U) SCHEDULE CHANGES: 1ISE cancellation forced redefinition of space
experiment (delays sgace exgperiment 3 years); GTA pregram funding reductions
caused sliprage of GTA-24 demcastraticn by 1 year - GTA high energy technolegy
nct pursued.

3. (U) CCST CHANGZS: Tctal program ccst grewth of 20-25 percent due to
budget reducticas and funding fluctuaticns manifested as leveraged delavs in
sucsystem ccmpenent tacinolcgy develorment and increased pregram risk.

f

F. (U) ZRCC2AM CCCUMENTATION: Ncne

G. (U) RELATED ACTIVITIES: Activities in this program element are closely
ccordinatad with activities in the other SDIO program elements.

H. (U} CTHI2 APP2CFRIATION FUNDS: Neae

I. (U) INTIZZNATICNAL CCOPZ2ATIVE ACEZZIMENTS: Nene

J. (U) MILESTCNZ SCHEIDULE: Funding this technclcgy at the abcve levels will
rasult in a Milestcne I decisicn in the early 1930s.
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FY 1330/1991 BIZNNIAL RDT&Z DESCZIFTIVZ SUMMAZRY

Program Element:  0533221C Prcject Number:  I€

PT Title: Directed Znergy Weagons (U) Budget Activity: Advaacad Technaolegy
Cevelccment (02)

A, (U) 2=S0URCES: ($ ia Theusands)

Frodect Title FY33 FY39 FY90 9 Ta Total

Pcoular Name Actuaal Est Est st Cemo  Preg

CTI/Zmer3ing Techacicgles (U} 167,142 96,153 64,729 52,462 cntiauing

3 CSIsTI

2. (U) 3RIZT DESCZIFTICN OF MISSICN IEQUIREMENT AND SYSTEM CAPAZILITIES:

This project iacludes excimer lasars, charged particle beams, auclear directed
energy weagcns, and concept develorment for technolegy identificaticn (COTIN.

In the excimer laser technclegy area, efforis will establish and demcnstrate tlhe
feasibility of repetitively pulsed excimer lasers. High pulse regetitica
frequency device candidates are being pursued under the excimer, mcderat2 pewer,

imer,
Paman-shifted laser device (EMRLD) pregram. The charged gparsicle feam ((323)
Fregram is investigating a concest called DIIPHI which weuld inteariactively
discriminate decoys from reeatry venicles fcr a grcund-based kinetic kill
systam aad which is iavestigating a pctantial reoust kill mectanism tc augmeant a
rcund-zased defensive system. The DELZHI tachnolegy develcrzent pregram is
fccusing ca three primary effcris raquirad te demcastrats feasibility of a
charged particle beam weazon: team progzagaticn, lasar rassarch, aad lightweight
electren accelerater develcpmeat. In the ar2a of nuclear diracted energy weagon
(NCEW) tachaclegy, the DeD will perform concept definitica studies, develeop
sugzcrt techneleqgy, and perfcrm integrated experiments that allcw assessments of
the military utility cf NCIW system ccacepts. Elfcrts {n the arei of CDTI
invclve the fcur DEW basic cencests, curren at varying levals cf maturity.
The cageiag initial ccacezt feormulaticn eff is designed tc identify the
fcrmance raquirameats cf the weapcn systam to guide tachacicgy develcriment
rcvide concastual designs feor evaluaticn by the cverall arcaitect. As the
11 stratagic dsfanse architacture effcris maturs in their definiticn of
ace requiremeats, DIZW entry level and eveluticnary systems concasts will

1
Y
-
-
<o

v O (v U

C. (U) 22CCEAM ACCCMPLISHEMENTS AND PLANS:

1. (U) FY 1933 Accemeplishments:

o (U) EMRLD Beam Quality Demonstratcr Master Oscillatcor was ccmpleted;
desiga and fatricatica ¢f 50 kW power amplifisr ccmmenced

¢ (U) DELPHI exseriments tc determine inductive, magnetic, and
emittance erosion rates were ccmgpleted; a laser-switched linear
iaducticn accelerator mecdule was built and demcnstrated;
exseriments measuring efficiency cf Scantrca 2T accelerator were
ccmgletad; laser beam peinting hardware was fatricated aad
tench-testead

¢ (U) Exceriments continued tc suspert understandisg of NDEW physics,
with empnasis ca diagncstics and cutzut characteristics
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ram Slement:  0333221C FProject Number: 2§
Diractad Zaergy Weageas (Ul Budget Activity: Advanced Techaclegy

Develccment (02)

¢ (U) TIacraasiag COTI ershasis was placed ca interfaces of DEY systems
ts of the defesse architecture; ccaceptual desigas were
t iaccrzcratica of new ideas and develcping tachaclegy that
azility cf systam

{U) FY 1333 Plan:

¢ (Ul Cecmzlete the EMEID master cscillater and iastall Raman cell at
5 X7 pcwer level; program traasferrad ts USAT control

¢ (U) TIaccrzerate D:L:ﬁI laser beam steeriag capability iatec laser
generated chaanel; start construction of accelerator cagable cf

reducing several MeV at a few kiloamps; initiate detailed

designs of a ccmgact laser; .begin .designs fcr rscket-tcrae

»

hardware

¢ (U} Fericrm demcastraticas ¢f critical NDEW compenents fer ATP;
srazare desigas Ec' tracking and pointing experimeat

¢ (Ur Analyze pessitle CZTI synergisms arising from use cf cnzcard DEW
sanscrs to augment dedicatad SDS senscr systems; emgchasize the
d2fining cf ccncezt ¢f cperaticas for varicus DIW systems within
ccazaxt ¢f jeiat DEW-XEW dezlcoyvments; examiae DEW system
cc:ce;ts at sulZsystem and evex ccmponent level tc begin
adgrass Ang issues cf maintainarility and manufacturability

¢ (U) Cemglete teop level study of DEJ utility fer NATO theater defense

{Uy F7 1335 Plan:

¢ (U) Zxuand prepagatica range cf the DIIZHI beam

¢ (U} Cecmglete develcgment of a laser icaization scheme basad upcea the
Raman-shiftad excimer laser tachaique

¢ (Ul 22gin constructica cf a pretctype inducticn linac

¢ (U) 3Begia fabricatica of hardwara fcr a scace exgeriment

(U} FY 1931 Plan:

o [(U) CZTI concepts selected as candidates for develorment and
decloyment will underge ccacest formulaticn tc identify overall
ceastruct of an cgeraticnal s;stem and to provide initial
designs of systam level demcastraticns that will validate
tacanclegy and preovide engineeriag prototyges

{U) Prcgram Plaan to Cemcleticn:

-0 (U} De= will continue NDEW research: a nonnuclear ccncert

demcastration by CcD, as well as determination of overall weapen

cencest feasibility, will censinue to ke studied
WCEX P=EZFCEMED BY: (Majer Contracicers)
o {U) Zxecimer laser - AVCO Everats Research Lab, Iverett, MA
o (U) [EL7HI - SHL, Alszuquergue, NM
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Pregram Elemeat: 0633221C Prcject Number: 25
PZ Title: Dirascted Za2rgy Weascas (U) 2udget Activity: Advanced Technology
Develcrment (02)
e (U) NDEY -~ LANL, Lcs Alamos, NM
-~ LLNL, Livermcre, CA
- INZL, Idahc Falls, ID
- NRL, Wasaingtecn, D.C.
- DNA, Alexandria, VA
¢ (U) COTI (S2L) - Reckwell, Seal Beach, QA
- LMsC, Sunayvale, CA
(G3L) - TRW, El Sequnde, CA
- LMSC, Sunnyvale, CA
(NF3) - Beoeing, Seattle, WA
; - Crurman, Bethpage, NY
(NCZW) - Martin Marietta, Deaver, CO
(NATO) - Logica Defense Systems, UK

E. (U) CCMZ22ISCN WITH FY39 DESCRISTIVE SUMMARY:

IMPACT OF CHIANGES (U)

CHANGE System Cagabilities Schedule ) Budget Year Cost
Tech Caparzilities and goals
Scad for these tachnologies
Cest ramaia the same
NARZATIVE DESCRISTICN OF CHANGES (U)
1. (U} TECHNICAL C3A ZLPHI pregram maintained as techacleqy program

enly - funding nct avaxlacle tc conduct exserimental program; EMRLD dewnscoped
frem S0 kW tc S kW, and transferred to USAT; study of DEW utility ia NATO
theater defense initiated in FY 88, with plaaned ccmpletion in FY 89.
2. (U) SCHEDULE CHANGES:
3. (U) COST CHANGES: N/A .
F. [(U) PRCC2AM DCCUMENTATION: None

G. (U} R=ELATZD ACTIVITIES: Activities in this program element are closely
ccerdinated with activities in the other SDIO program elements.

H. (U) OTHI2 ASPRCPRJIATION FUNDS: Al

4]

Fcrce $06036057 provides EMRLD support.
I. (U} INTEINATIONAL CCOPE2ATIVE ACREZIMENTS: None

J. (U} MILISTONZ SCHECULE: N/A
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Prcgram Zlement: 052:222C Project Numcer: 42
P2 Title: Xinetic Zaergy Weazcas (U) Budget Activity: 02

Advanced Techaclegy Develcgment

» wave radar antenlza ceatract was awardad ts Contraves
e FY 1987. Hardwara sutcompcnents wera daveloged,

etz
Aercszace cf Italv in iz
iz FY83 with progress tcward a systam demeastratica in FY

testad and integratad
1989,

awarded tc suszert testing of IST candidatas and all

¢ (Ul Zigat IST ccatracts awarded (5 US, 3 Feral
2m

iga) t- cza
test candidate TMD ccomtcnents, subsystems, and systems. Ial 2

tial tes

¢ (U) Arrzw missile experiment ccatract initiatad with Israel.
Subsystem rreliminary dasign reviews were satisfactcorily cempletad i
acccrdance with the reogram schedule.

4=
vide traceal:

- & WD TMIMm
cr ¢r ERINT
:
i

c {U) ERINT uxderwent a majer restructuring ef:
ility and fccus on esta~lls“-ng a demcastr

as a czadidata near tarm tactical missil fanse

ude ccntrcl mchcr tachnclegy successfully ceompletad its demeastratien

validaticn tasts {(DVTs), and the design cf tihe mcre peuweriul traveliag wave

tuce (TWT) millime%ar wave (MMW) radar was ccompleted. Hardwars develctment fer

the radar seesker is uadsr way.
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ad validaticen
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2. (U} ¥/ 1983 2lanned Prcqram

¢ (U) Israsli cemzined prezulsicn werk on the hytrid gun ceatinues in
F7 1339. Werk initiazad to design a cembinad propulsicn demcnstratica usiag
the mest efilcient elscirctiermal design avazla-le

c (Ul Delive:v c¢f the Millimeter Xadar Protctyge by Centraves
Aercszace cf Italy. Fcllew cn system analysis and testing of prctctvse for
future azclicaticas will begin.

o {U) Ceatractsrs (US and allxed) with hardware for tasting against
near-term theatsr defense threat have beea identified for partxc;:at'on in
Iavite, Shcw, and Tast. Testing of tais hardware will ccatinue.

¢ (U) ERINT will ccatinue the devalorment ¢f the radar, tia inertial
measurzment unit, the seeker, the guidance grccessor unit, the lethality
ennancer and tie sclid rocket motor. The airframe design will ke ccmpleted.

Simulatica aad analysis efforts will include subsystem simulatica, guidance
simulaticn, and hardware-in-the-locp testing.

c (U) Arrcw missile exzeriment (Israeli) will ke cecatinued
with the czjective of flight tests ia FY 1331,

. - ORs
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Prcgram Tlement: 0533212 Prcject Number: 42
PT Tiszla: Xinetic ZIaergy Weazeas (U) Budget Activity: 02

Advancad Technology Development

3. (U} F7 1399Q/139! Plaaned Program

¢ (U) Ceatiaue Israell effcris ia ccombined sregulsicn with ckbjective
cf small scals damcastraticn.

¢ (YUY Czontinue 2882

rts ia Italy ca millimetar wave radars ia FY 1990
with %2stiag and studias ia th

¢se areas which shcw -rumlse.

zlv zegia additicnal testing cf ccm;cnents ia IST
r architacture studies.

¢ (Ul ZRINT will ccmplete the develccment cf the seeker, tie inertial
» the guidance prccesscr unit, the lethality enhancer and tihe
sr. Mcdificaticas required for the att-itude ccatrsl motors

@ after the system design trade studiss ara ccaducted.

12 experimeat (Israelil will Te cgntizued with the
ia 77 19981,

4. (7)) Zrsgram te Comclation This is a ceatinuiag pregram.

123

the Netherlaads.

3, Scuthham;tcn, UK.

a cacs, ltaly.

g Aercspacz, Seattle, WA.

Y A:mameats Zesearch & Develctment Istablishment, UX.
Screq Nuclear Zeszarch Centar, Iszael.

The goverameat cf Israel and Israeli Aircraft Iadustries. .
LTV, Fert Werta, TX. v )
AZG, Federal Rezurlic ef Germany.

Beckwell, Aaneheim, CA.

Varicus contraczcrs and geverament latcratcries particizatzs in the
Iavite, Shcw, aad Test pregram. e
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Frogram Zlsment: 032:I112C Project Numbe:: 42
T Title: Xinetic zZnzrgy Weageas (U) Budget Activizy: 02
Advanced Techaclcgy Develorment
T, (Ul COMZ2ARISCON WITH FY33 DESRIZTIVI SUMMAR
IMBACT CF CHANGES
| CHEANGE System Cagacilitliss Schedule 3udgez 7zar Cest
Tzzh Mcdified Streztched  Caused rszilignment
Scd Zastructurad Stratched  Will raase
Cest Stretched Stretched  Iacraased
NAZATIVZ TISCERIZTICH CF CHANGES
1. (U} TECENICAL CEANCES: The IZZRINT pregram was rastructur:d to iaclude a
missile sssker with i lcnger range cagatility and graatsr kizamatic
gerfcrmance

ULI CHINCGZS: As the IZINT program undarwent rastructure, the
ged frem a 36 tc a 52 meath pregram. The drivizg factor fer the
as tha dacremeat in 7Y 38 funding.

C::? C"lﬂ‘-~: Ar cw centract ccst incraased to $153M due to delay ia
award, necesssitatad by MCA develcrment and contract aegeotiaticnms.

unding ci $2.5M was added £o the TIINT trcject te ccaduct a ccacest definition
szudy the the Theatsr Hign Altitude Atmcspheric Defense (THAAZ) intarcestor.
This system weould 22 used in a theatar defansa cverlay rcle. The tachnclegy is
a derivative from ths HIDI tregram.

T.  (UV_F2CCEAM CCCUMINTATICN: Sevsral STIC Werk Package Diractives aad their
implementing guidaace.

ATZD ACTIVITIZS: Tﬁeat:e

(m

s2 alsc aggears as Frcjest 42 in
s & Battle Managame:zt.

20
q
s

S8 Def
lsment 03803223C, Systems Analys

~a

CTHZ2 APTSCEZIATICN FUNCE: Neae.

[NTEZNATICNAL CCCPEZZATIVI ACEEZIMENTS:

MCA with Ne<hsrlands conceraing HVG technolcgy signed July 1987.
MCA with Israzl MCD ccnceraing ATEM, signad 29 June 1388.

Scrag

Cua Dame 2Q91

Nztherlands :

Hyzer Velccizy Launch Checkcut Cecmpleted 3Q83
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Prcgram EZlement: 0633222C
PZ Title: Xinetic Znergy Weazcas (U)

¢ Ccatraves

Radar Antenna Demcnstratica Test Cemgleted

¢ ST
Tasting Complatad 3Q89
Da%ta Zvaluaticn 4Q83
¢ ZIZRINT

Initial Desiga Review 2Q89

Final Design Review 4Q89
Flight Test &1 3Q91
Flight Test §2 4G91
Flight Test 25 2G92
Final Report 3¢92
c AZE0W
CCR Cempletica 4G89
Prce aad Ceantre 4G89
First Flight Test 1G9
Last Flight Test 2Q91
Final Reger+ 3Q91

rroject Numger:
3udget Activity:

Advancad Tecanclcgy Develcrment

42
02

189
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FT71333/1391 2IINNIAL RDT&E DESQRIPTIVEI SUMMARY

t£: 0833222 Prcject Numzer: 381
izle: Xinetic Energy Weazcas (U) Budget Activity: 02

Advaaced Ta2chaclegy Develcrment

A. (U) 2=EECTRCES ($ ix Thcusands)
Pcpular TI38 133 FY30 191 Tc Tctal
Name Actual Estimate Zstimate Estimata cmclaka  Pregram
Izncvative Sclence aad Tachaclegy

22,353 21,702 41,277 49,199 Ceatinuinag
2, {U) 3IIT CISCIISTION CF MISSICN SEQUIZEMENT AND SYSTEM CA223ITITIZS: Zxpleres
iancvative tachaclegiss for kinetic eaergy weapcas. Saeeks ravcluticaary
sraaxehrcucas ia all techiaclegies that would make a leaz ia cagasility for SDI
Xinetic energy weagcas. The fundi:c tctals alsc iaclude all STI SZIZ awards,
which make azcut a third cf FY 89 tctals.

C. (U) ZTCCEAM ACTCMPLISEMENTS AND PLANS:

A

ishments: IST rassearch advaaced maay inncvaticas fer
system designers. Tcr example:

¢ (U} Zlectrcmagnetically acceleratad ctjects to six kilc-meters ger seccad.

¢ (U} Sacwad a fizer-cpiic gyrsscepe that cculd sariak ccatrel cef an
iatercaster dewn tc the back cf a fccal plane.

criacizle cE scaaning tunneling micresccgy te make an
r th r zefcre.

c (U) Cenfirm
railguas.

- wa

d the comzesitica ¢f the armatura plasma fcr electircmagnetic

¢ (U) 3uilt a tast devices to measur2 armatur? resistivity and ancther

fer
measuriag tamgeraturss ug tc 20,000 X.

(U) FY1339 Planned Precaram: IST efffcris will continue to explers the cutting
edge cf kinetic energy tacihnclegies. ’

{U) F71330/1931

cgram: Contiaue et*lcratcrv initiatives. Sgecific
projects cannct e

1
-
v
-

ain
adic ..

(U) S2I2 Accecmclisament and Plaas: No S3IR FPhase 2 has yet been ccmpleted. SDI
has salactad 30 Phase 2 winners in XZW tecanclcgies. About half have started the
Phase 2 werk. In FY33 it alsc salectad 40 new Phase 1 winners. The first Phase 2

cemoleticns will happen in FY39. S23IR awards will be made ia acccrdaace with
ara

PL37-219 tc the best preogesals cfferad acress all the tachnical tepics sclicited by
SDI.

D. (U) WC2¥ PIRTCEMEID 3Y: Varicus instituticas (universities, ctrivats firms,

naticnal lazcratcries, fsderally funded rasearch centers) u1de* centract to Army
and cther ageacies.
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¢gram Zlement: Q&2
T -

3z Prcject Numzer: 81
itle: Xinetic Znarzy Weazeas (U)

Budget Activity: 02
Advanced Tecihzclecgy Develcpmernt

MEA3ISCON WITH T7313 DESRIPTIVE SUMMARY: Techaical accomplishments are all
r eveats.

Impact on
¢ cx Systams Cagsabilities| Impact ca Schedule| ZIY 1990 Cost

Tach N/A N/A N/A
Schd N/A N/A N/A
Czsst N/A N/A N/A

NAZIATIVZ UEZSCEIZTICN OF CHANGES (U)

1. (U)  7TITENICAL CHANGES: Neae

2. {U) CSCTHECULZ CHANGES: Ncne

ki (U)  CTET CHANGES: Ncne

7T ZRCCEAM SCCMENTATION

C. 1U) BETLATICS ACTIVITIZZ: IST ccatrilZutass taciaclegy advaaces to all SCI pregram
slaments and te military and civil azzlicatiens. Many cof fechnical advaaces will
hnave wide impact cx military and civil tachnclegy. e
H. (U) CTHI2 AZZ3CPZIATICN FUNCS: Nene

I. {U) INTEZENATICNAL CCCZIZATIVE ACZIIMENTS: None

J. (U) MIZEZSTCONZ SCHITULI: Net Agclicacle. Researca is the fcorafreat cf

tachaclegy whara events cannct ze pradictad.
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3 3z CRIFTIVI SUMMARY
Frogram Slament: 30531222 Project Number: 83
PZ Title: XKinetic Zna2rgy Weazcens 3udget Activity: 02
A. (U) ZZECURCZE  [$ i Thcusands!
Prcfect Ticla: Sugger: Fregrams
F733 Y39 T30 FY91 Tc  Tetal
fozular Name: Actuaal st Ist Est  Cemp  Preg
’ S.zzers Treograms 31,702 23,957 22,475 22,974 Centiauiag
2. (U) 32IZTT CISCEIZTICN CF MISSICON Z=CUIZEMENT AND S/STIM CAZA3T]ITIES:
Tais groject funds feor Army froaram management exzeases for civilian
- serscanel, fravel (TTY), traiaing, reats, ccmmunicaticas, infcrmaticn management,
X utilitias, crintiag azd ragrcducticn, suzclies, eguizment, and centracis for
! ras2arzy and suppers services.
C. (U) ZZCCEAM ACCOMELISEMENTS AND PLANS: The fundiag previdaed by this project
enatles e A* v Stratagic Defanse Ccmmand te ¢anatralize racurring crerating ccsts
s§c tnat funding for tachnical rasearch may te devetad sclely toward that surscese.
D. (U} WCEX FIZFCEMEZ imarily the civilian emglcyeaes ¢f the Army Stra-
tagic Celanse Ccommand 112 2L aad Crystal City VAa). Civilian pe:sc1nel
csst3 cemgrise 50% cf crt cregrams fundiag previded. Werk is alse per-
fcrmed zy the follcewi centracteors: .
CaM fcr Simulatica Ceater, CCLSA Iac., Huntsville
Systams Zaglneeriag Suzgers, CRC Inc., Huntsville
MIZ Scftwars Maiant & Cpas, Hawlexs Packard, Hunstville
=. 1U) CIMZAZISCON WITH 7733 CZSCRIPTIVE SUMMAZRY: Susgort pregrams have nct zeen
sazarataly identiflad 12 pravicus sucmissicas.

] CHANGE System Czzazilitiss Schedule Budgat Year Cest
Tach Ncne Ncne Nene
Scad Ncae Ncne Nene
Cest Ncne Ncae Nenea
‘.

NAZ2ATIVE DESCRIZTICN OF CHANGES
1. T=CANICAL CHANGES: N/A
2. SCHZIZULZ CHANCZS: N/A
3. CCST CHANGES: N/A
7. (U) FECCEMM TCCU "“‘“ICN The Army Stratagic Pefease Ccmmand submits a
dazailed justificatica usiag SDIO Werk Packaga Directive fcormat tc dccument each
y23r's susscrt pregram requiraments.
G. [(U) 3ILATSD ACTIVITIZS: Suggere cregrams funding fer the Army is alsc fcuad
i3y eaca cf the cther four SDIO pregram elaments under Project 83,
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H.

(o]

cgram Element: $0603222 Project Number:
Title: Rinetic Zaergy Weapens 2udget Activiiy:
(U) TTHER AFTECTRIATION FUNDS: Ncne

1. ZRCCIREMENT (Specify Arprszriatica): Neae

2. MILITARY CCNSTRUCTICN: Ncae

(U) INTZINATICNAL COCPERATIVE ACGRSIMENTS: Ncae

(U) MITESTCNE SCIEDULE: N/A

83
02
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7 1330/1391 BIZNNIAL XUT&Z DESCRIPTIVE SUMMARY

Prcogram Tlement: 0833223C Budget Activity: 02 Advaaced
S Titla: Systems Analysis/3atila Tecazclegy Cevelcoment
Mazagameat (U)

A. (U} 2=SCURCES: ($ ia thcusands)

Freiect FYs8 Fy8s T30 FY51 Te Tetal
Nurzer & Tixle Actual BEst Tst st Cecmz Preq
42 SCS =Zzginesriag & Sgt (U) 72,530 82,098 131,407 201,0%1 Cscatiauiag
42 Theztar Cefanse (U) 53,500 30,605 48,322 45,723 Cecatiauing
13 3M/C3 Tachaaclegy (U) 64,306 53,572 86,368 137,317 Ccatiauiag
44 3M/C3 Zxzerimental Sys (U) 1,07 74,179 143,778 203,071 Centlauing
43 Naticaal Tast 3ed (U) 77,713 100,179 115,827 121,832 Ceatinuiag
{5 SDI Prnase I (U) 45,291 63,470 125,210 155,521 Ceatinuing
47 Test & Evaluatica (U} 5,381 8,477 9,335 14,977 Ceatiauiag
81 IS&T/S2I2 (U 12,885 15,350 25,832 30,33 Cecatinauiag
33 Suszert Pregrams (U) 22,852 53,289 79,533 70,371 Ceatiauiag
83 Tachnclegy Azzliczaticas (U) 13,453 23,277 22,357 22,333 Ceatinuing
TCTAL FCR FRCCGEAM ZLIMENT 451,459 525,475 780,354 975,527 Centiauing
2. {(U) 32IZF DISCZIPTICN OF THE SLIMENT: This program element is cne of six
estazlisnad tc imglemeat the Fresideat's Strategic Defanse Iaitiacive. The
crsgram eaccmsasses demcnstration aad validatica of Phase I elemests of the
Strategic Defanse System (SDS); devising and analyzing alternativa SDS archi-
tacztures; devnlc-me". cf the tacinclcgy aad systams needed for survivatzle and
effactive tattl2 managemeat (3M) and ccmmand, csitrel aad cemmunicaticas (C3)
cazaczilities; and varicus suggcrt and greogram intagraticn activitizs. Effcrts
iaclude the estasiisameat of a SDI Iastitice to crovide independsxt and cbjec-
tive sussert to t1 SOI gregram; devalcgment cf a Naticnal Tast 3:d for compre-
heasive tasting, evaluaticn, and ccmgparisca cf altaraative architactures and
their BM/C3 compeaexnts; and a Theater Defease prsject to suppert the Presi-
den%'s ccmmitment tc protact cur alliss frem the threat of theater tallistic
missiles :

IACLASSIFED
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F7 1390/1991 BIZNNIAL EOT&Z DESCRIPTIVE SUMMARY

Srcgram Zlamenc 3332223C Froject Number: 40
33 Titl2: Systems Analysis & Budget Aczivity: 02

3atzle Managameat (U) Advazced Technclcgy Cevelcrment
A. (U) ==2E5CURCEZS {$ ia Thcusands)
Trodecs Tinla Stratacic Defanse Systems (SDS) Zagiaseerizg aad Sugzer: (U)

F738 FY83 F790 F191 To Tetal
Pozular Name Actial  Est =st Est Ccme Pre
SCS Zagineesriag and Suscert 72,530 82,098 131,407 201,071 Cecntiauing
3, (U} 32II7 CESTZIFTICON CF MISSICN XECUIZEMENT AND SYSTEM CASASILITIZS:
- -

rasgca
Zagine
Maaufa
turas,

C. (Ul

e
gram manageme'zt q
<

azaly=ical, and tachnical discizlines tc the ccacagtual
ica of the full raage of .SDS architectures. Zrovides pro-
chnical susgere to the SDS Phase I program office aad is

= l’c&—vn Phases. Seven task areas ares defined as: Systems
ering, Sc€ I ratad Legistics Suppert, Cost Analysis, Prcducizility &
ceuriag, Civi :gxneerxng/invi:cnmental Analysis, SDS Fcllew-On Architec-
and C_era,-cn; Iaterface.

sizle fcr

SICCEIM ACTIMSIISHAMENTS AND BLANS:

(U) =77 1933 Zrzgram

(U) Ccmpletad the System Architsctures and Rey Trade-Off Studies Zffort
wiich grcovided the basis fcr the SCS Phase I system ccacest. Iaiti-
ata2d evciuticnary fclicw-on architacture analysis; estarlished iaitial
azcrcach to define fcllow-cn coperaticnal requiraments;

(U} Iaitiatad an Interim Requirements Review (IRR); ccaducted initial
latz-mid ccurse Near-term System Integratica Taest/Evaluatica (NSITE)
exteriment; ccmpletad initial systems-level Legistics Sugsert Analysis
{LSA); iaszalled lcgistics mecdeling cazaczility cn the Naticnal Test
Zad [NTZ); develcped the SDS Phase I Slﬁgle Best Estimates, indegen-
dant ccst assessments, and cecst effactiveness assessments.

{U) Imclemenzad Manufacturing Ogeratica Develcpment & Intagraticn Lakcra-

cry (MCDIL) wita initial emghasis cn kinetic energy intercestor
cctics; and supported the facilities, siting, and environmental func-
t‘cns raquired for demonstraticn/validaticn test activities.

Suzcertad the develcement of the Uaited States Space Cemmand Cencest
Oceraticas fcr the SDS Phase I: and performed operaticnal analyses
Fhase I effectiveness in meeting JCS requir:ments ina unccastrained

ad arms ccntrol environmeats.

(o

25 enin L

p OO n

(U) F7 1933 Planned Program.

(U) Develcp systems engineering decuments and tecls; ccnduct IR of the

SCZS Phase I; develcp a draft SCS FPhase I System Specificatica; conduct
cst and Cgerational Effectiveness Analyses (CCZAs) cf SOS PFhase I;

davelcs systam and archltacture ccst geals; develes systam-level Iate-
gratad Lcgistics Suzgzert Plaa (ILS?) and updat:d elasmeat ILSPs; cem-
tla2t2 tha Compr2hensive Operaticnal Supzert Mcdel fcor Sgaca; identify
initial czerations & supcort (O&S) and reliability, availability,
maintainacility (RAM) drivers and goals for E£US Phase I elements:

zegia High Temzerat E[:KS':STFIEUU (HTS) MCDIL: ccmpleta Eavi-
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t 0833223C Prcject Number: 49
ams Analysis & Budgat Activitv- 02
12 Managameaz {U) Advanced Teachanclcgy Develcpmens

23]
©
1)

3
3

ment (ZIS) for Xwajaleia Atcll and tegina eavi-

a fer all SCS pregram decisicns.

factiveness analysis of Phase I, iacludiag czer-
d stratesgic gaming.

of the Phasa I architecture to assura Phase I 2M™M/C?
rowtd cagacity tc acccmmedate Phase 2 elaments.
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Plinned Frcgram.
Systams Zaginesriag -- Ccaduct SIS Phase I Svustams Require-
eview (S32); and surgert develcrmezt cf an sz s7stam specifi-

O 3 3]
fu b e
—

w

— )

(@)

~
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Task 2, Integrate Legistics Supzere -- Centinue susgertazility evalu-
azica cf evelviag hase I and fcllew-cn architzcturas aad S5S ele-

ments; uzdats supgertazility decumentatica (ILSPs, LSA); rafine Q&S
and Z2M cojectives; plaa satallit2 sarviciag teciaclegy demcastration

rcducizility and Manufaczuriag -- Ceatinue Cgtics aad HTS

MCCIL imclementaticn; ialtiatas cther high zav-cii MCDILs (launch, sen-
scrs, scftware) needed to demeastrate raguirsd maanulacturing teciaclo
giss.
Task 4, Cost Analysis -- Ceatiaue cost rasearci aad estimatiag; cea-
duct ccst and c;eratzcnal effectiveness analyses (CCZAs) cf SDS Phase-
I at mera detailed levels; develcs systam and architactura cost geals
and ccst raductica (cculd cost) procedurss to easure afficrdability for
all phases cf the EUI pregram.
Tasx 5, Civil EZagineering/Zavironmental Analysis -- Ccntinue to pro-

vid2 management cversigat aad guidance fcr the acquisitica cf facili-
tias tc suszert the STUI research trogram; initiate the facility acqui-

siticn grcocass to sussert a lel scale develccment decisica.

Task 6, 2M/C3 and Strategic Arcaizecture -- Validat2 systam functicns
for the Fcllew-On FPhase SUS; establish system descrizticn to level 3
fancticnal alleccation; esta:tlish Tcllew-On Phase system description to
lavel 4; validats level 3 and precare Defense Acquisitica 2card presen-
taticn; develor simulation tccls teo suppcrt studies of fcllow-cn
arcihitectura elements. '

Task 7, Operations Iaterface -- Ccncentrate cn analyses ¢f Phase I
and effectiveness cf follcw-cn phases thrcugh the use of computer
simulaticns, crteraticnal strategic gaming and cgerational iategratien
cdefiniticn with the cperaticnal ccmmands.

(U) WORX BIRFCOEMED BY:

000000000

Cak Ridge Naticnal Lazcratecry, Oax Ridge TN;
TASC, Arliangtea, VA;
Advancad Techneclegy Iac., Resten, VA & Camanillo, CA;
Acclied Research Inc. (ARI) Huntswville, AL & Arlingtca, VA;
Cynamic Resaarch Cerzcraticn, Arlington, VA;
Tacclct2, Les Angeles, CA;
ZTA Techanclegies, Les Angeles, CA;
The Harris Greup, Resica, VA;
SAIC, McLean, VA, Buffalo, NY, Saa Diego, CA;

|1AC1 ASSIFLED
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UNCLASSIFED

Program Element: 0603223C : Froject Numper: 40
£Z Title: Systems Ajalysis & Budget Activity: 02
Battle Managemeat (U) Advanced Tachaclcgy Develcomeac
c °=A3.n, iuntsville, AL & Mcleaa, VA;
¢ TXW, Zl Segunde, CA;
¢ Rcckwell Iaternaticnal, Downey, CA;
0 Martia Marietta, Deaver, CO;
¢ =Xiverside Research Iastitute (XRI), Resslyn, VA & NYC,NY:
0 ANSER, arliagtcn, VA;
¢ Crion Research, Resslyn, VA;
c =ccz—kllen—“amil ca, Resslya, VA;
¢ S=S Technolegies, Rosslyn, VA;
o Tachaclegy Assessmeat & Traasfar, Aanagelis, MD;
c 2CM, MclLean, VA;
o General Zlectric (GE), Philadelpnia, PA & thtsfxeld MA;
¢ The Raxd Ccrporatiocn, Santa Mcnica, CA;
c 1ICA, A.lzng‘on, VA.

-

)

Py

(U) _CCMEAZISCN WITH TY39 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES

L.CHANGE

Systam Cazaczilities Schedule Zudget Year Cost

"y

Tech
Schd

Ceost

Caacallatica of AQCS

1-2 yr Delay ia Other Contracts

Ncae Ncne Ncne

NARRATIVE DESCRIFTICN OF CHANGES

1 (U) TECENICAL CHANGES: Cancelation cf Airtcrae Optical Senscr (AQS)

MCDIL.

2. (U) _SCHEDULZ CHANGZS: Delay ia award of the Fcllow-Cn Architecture

Analysis Centract tc FY30; delay of manpower & staadardization
tudies to FY90; delay cf the Large Optics MODIL to FY91.

3. (U) _COST CHANGZS: NCNE.

(U) P2CC2AM CCCUMENTATICN:

¢ (U) System Concept Paper (SC?) Aug 87

o (U) Test and Evaluaticn Master Plan (TEMP) Jun 87

¢ (U) Prcgram Master Plan (FMP) Jun 87

¢ [(U! Eavircnmental Impact Analysis Prccess Framework Sep 87

¢ (U) Cecncest of Operaticns (CCONOFS) Cct 88

(U) RETATED ACTIVITIZS:

o (U) Fregram Zlement 080322C, Surveillaace, Acquisitica, Tracking, and Kill
Assessment (SATXA);

¢ (U) Prcgram Element 0803221C, Directed Zaergy Weagens (DEW);

o (U) Pregram Zlement 23803222C, Kinetic Zaergy weajcns {X2ZW);

_ llaptpcciEEn oo
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cgram Zlemeat:  0523223C Project Number: 40
Tizle: Systems Analysis & Budget Activity: 02
Batile Managament (U) Advanced Techzclcgy Develcpmen<s
¢ Ul

Program Ilament 0803224C, Survivatzility, Lethality, & Rey Technclegies

)
Elemext tacinolcegy werk feeds architecture analysis with empirical

¢ (U ;
ta;
0 (U) Element design ccncepts are influenced by Eagineeriag and Support
inzuts;
¢ (U) Thers is ac uanecessary duplicaticn of effort withia the Departmea: cf
Cefeanse.
{U) CTHER AZZZCPSIATICN FUNDS: NONE.

(U) INTESNATICNAL CCOPZRATIVE AGREEMENTS: NONE.

{U) MILZSTCNZ SCHZCTULZ:

0O 00000020

{g)
(n
(o
()
{g)
(Ul
(U]
(Ul

€ZS Phase I IXR 2/89
Tclament MCDIL /33 3/33 3/%0 2/91
NEITZ Zxceriments 4/33 4/389
IIS feor Xwajalain Atcll 1/39
Comprahensive Space Mcdel 1/39
Fcllew=0n Architecture Contract 1/90
SCS Paase I S2R 2/90
Validate SOS Follew-On Functicas 2/90

[ACLASSIFIED
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FTO1335/1991 2IZINIAL RDTiE DESQRIPTIVE SUMMARY

Srogram Zlements fs2zilic Project Numker: 42
23 Titl2: Systams Analysis & Budget Activity: 02
2actlz Management (U) Advanced Tachnclcegy Develcrment

acs Titla 733 739 F730 FT 3 To Tctal
lar Name ~C%aal Tst st Isk Ccmp Prcgram
< afznse 22,330 33,5238 43,322 45,270 Cecatizuing

FE T T LI A

[ (o8 11

. 1Y) 3BITT CESTEISTIIN CF MISZION 3EQUIZSMENT AND STYSTEM Ca2aSTUITIZS:

n
n

cr: compines architacturs studies, fachaclegy

rted develcrment to fcrm the ccraerstone of an
leoment cf a gleczal defense agaiast ballistic
efines the missica ctjectives and derives candidate
1e Middle Zast, the Westara Facific 3asia, aad other
r tallistic missiles (TEM].

ars studlies ara csaducted thrcugh

ith cur Alliss, and tircugh US-managed
atracter ccascrtia. These studies address
tacanclcgy raquirszmeats, ianterfaces with

nd tachnclegy risks wikhia curreat .allied and
G These technclcegy raqguiraments ara then examined
T activities.

or: dirscts th2 emergiag Theater Test 2ed procgram
cility tc simulate and evaluate the ceatrizuticn of
2 systems/elements to a layerad defens2a. The test
ing parametric studies and trade-cff analyses to
ment of pericrmance regiiraments fcr TMD systems
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C. (U) B2CCG2AM ACCCMELISHEMENTS AND PLANS:

1. (U) 7Y% 1333 2czemplishments:

¢ (U) Cavelcged five near-term (sefcre 199S5) candidats theater
missils dzfense arcaitactures fcr tie defz2ase’ of NATO, to include A-Level
stecificaticns ¢ architectures.

¢ (U} Evaluatad the five candidata architecturass fer the defense of
NATO in light c¢f the Post-Intermediate Nuclear Fcrce (INF) agraement.

iti a study addrassing the apglicazilit
20 TMD rsle.

~

cf Diractad Energy

2

¢ (U] Iai
Weascas ia a Na

¢ (U) Cevalcsed technical desiga and perfcrmeace requirsments.

UACLASSIFIED
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Pregram Elemeat: 0533223C Project Numcer: 42
PZ Tizle: Systams Azalysis & Budget Activity: 02
Battle Manzgement (U) Advaacad Technclegy Develcpment

¢ (C) Develczad United Xingdem and Israeli architacturas to address
s*eci.-c ragicaal issues aand taciaclegy requirements. The UR Arcaitecture
Study troposed a mid-term (2010) arcaitecturs for Eurcgean missile defanse.
Addit cna-ly, this study identifiad several critical tachaclegy issues whose
rescliuticn will be acccomplished cn a ccoperative ccst sharing basis.

¢ {U) Deve
a max-ia-the-iccs

ats and defined the test ted c~n~.g"*ation for
25t plaqs fer aan Israeli TMD 3M/C3 tast bed.

c {U) Syathetic Agertur? nada* Additien Heolegraghy (SARAH) project
examined the f2asiZility cf emglcying sgace-rasad sanscrs ia supgert cf theater
missile defsaases.

o (U} Cecmslazad the initial phases cf a preject which examines the
gctaatial Denefits axd intarfacs cpgertunities between a desleyed strateagic
defanse system and theatar missile defanses.

¢ (U) Iaitiatzd a Wester: Facific (WESTPAC) arcaltaciturs study to
examine the dafaase ¢ fie Westara Faciflc against tactical tallistic missiles.

o {(U! Develcs leag term (beycnd 1995) theakter missile defanse architectures
: ra Za

tast kad ca‘a;ility tc susgert evaluaticas and
lled envircament ia the Middle Zast and zurcpe.

¢ (U) 2agia cdavalcoment cf the UK Nede cf the Extended Alr Defense Test

o (U) Develcs a grototyze demenstrater emgloying artificial intelligence
techniques feor discr;minating theater missile tareats.

¢ (U} Zxaminze tae human-machine interface with respect tc cemputer
agtlicaticas ia a thesater ccmmand and centrcl eavircnment.

¢ (U) Zxamizs the utility and technical feasibility cf emgloying an
airzcrne high energy laser as aa element cf a T¥D systam.

3. (U) FY 1990/1391 Planned Program

c (U} Ceatinue develccment of artificial intelligeace devices to
discriminats theatsr missile taraats.

¢ (Ul Ceatinue werk in arcaitect develczment for NATO and WESTFAC

IACLASSIFIED
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Prcgram Zlement: 0533223C Project Number: 42
PI Titla: Systems Analysis & Budget Activity: 02
2astle Managemeat (U) Advaacad Techzaclegy Develorment

cs Iurcgean axd Israeli test beds ts surtert exgeriments in
"

¢ (U) Cecatiaue examination .of employing an airZorae high eanergy laser
as aa elament cf a TMD system.

i. (U) ZSrzogram s Comoletica This is a centinuiag pregram.

c ﬁ"gnes Aircraft Cecrperaticn, Fullerton, CA.
c laedyne Brewn Eagxneer'ng, Huntsville, AL.
¢ Sgarta, Huatsville, AL.

¢ 2Riverside Research Iastitute, Arliagton, VA.
c DMNichcls Research Corp., Huntsville, AL.
¢ New Ycrk Pclytechnic Iastitute, New York, NY.
¢ L7V Missiles and Electroaics CGroup, Dallas, TX.
¢ Mitsubishl Heavy Industry, Japan.
¢ M22 Faderal Reguklic cf Germany.

c SNIA 37D, Italy.

¢ CcSyDe, France.

¢ Tadiraa, Israel

¢ 2cyval Signals and Radar Istatlishmeat, Uaitad Xiagdem.
¢ UX Ministry ¢f Defense

¢ IS Ministry cf Defense

2. (U) COMEPAZTISCH WITH 3739 D-'-'c C2IZTIVZ SUMMAZY:
T
-~

CHANGZ - Systam Capazilities Schedule Budget Year Cost
Teach Ncne Nene Nene

Scad Ncae Neae Ncae

Cest Ncne - Necne None )

NAZZATTIYVE DESCRIPTICN OF CHANGES

1. TICHENICAL CHANCZZ: Nene
2. -CHZZULE CHANGES: Nene L
3. COST CHANGZS: Ncae

F. (U) P3CC2AM CCCUMENTATICN: Several SDIO Werk Package Directives and their
imzlemeating guidaace. Final Rezcrts frem various architecture studies.

G. (U) 2ELATED ACTIVITIZS: Theatre Defanse alsc argears as Project 42 in
Pregram Zlament 0533222C, Xinetic Zaergy Weagcas.

H. (U} CTHEZ ASS3CPIIATICN FUNDS: Neae

UALLASSIFIED
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Pregram Ilement:  33533223C Project Number: 42
PZ Titla: Systams Analvsis & Budget Activity: 02
Zaztle Mazagament (U) Advanced Techaoclcgy Development

( CICPI2ATIVE AGREEMENTS: MCU's exist between ‘the United
Latss a:d :he Uni:ed Xiagdem, West Germany, Italy, Fraace, Japan, and Jsrael.

J. (U) MIZISTCNE SCHECULE:

c wzSTZAC
Maszar Schedula an Werk 3reak Down Structure 1089
I Frcgraess Raviaw 3089
Tarzat Characierizatica aad Scenarics 3Qs9
Missila Delansae Definitica and Measures cf 3Q89
Zilzctiveness Frcgrass Regpert and Briefing 3Q89
Csticn Study Plan 4Q89
Iz Prcgress Revisw 1090
Csst Assassment 1090
Ixceriment/Cemcastration Rezert 1Q90
fancvaticn Ragert 1Q90
Tinal Zezcr: 1Q90
c Froustuze Axriiic Discriminater
In Fregrass Raviaw 1089
I Tregress Review 4Q389
Final Feccert 4Q89
¢ Man-Machine Ia%ta2rface
Freject Start 2C39
Ia Prcgrass Review 389
Final Fegert . 4C89
¢ Thezifzr Ccucliazg Task
Tzchnical Requirsments Flan 1Q89
Ia Fregrass Raview 1Q83
Flnal Rezert . 2083
c TMCAS
Na2ar tarm Pcsi-INF Architacture Defined 3Q389
Tachnical Zxgeriments Purgposed and Cefined 3¢39
0 Israeli Tasht Bed .-
Czatract Award T 2Q89
Dasign of Test Bed Complets 4Q90
T2st Bed Cgerational Capaoxlity 3Q91
¢ Theatar Tast Bed
UX Ncde Design Cencept 2089
2ward US Ncde Centract 3Q89
Zxtznded Air Cefsnsa Test Bed Functicnal 1G99
Casign
Haatsville, AL. Ncde Cperational C 3091
7t 2liss, TX. Ncde Operaticnal 3Q91
UZ Ncde Qgperaticnal 3CN
Cthar Ncdes Cperaticnal 4Q91

UACLASSIFIED
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Y 1992/1991 2IENNIAL RCTXZ DZSCRIZTIVE SUMMARY

Frogram Zlemext: J833223C Preject: 43
BT Ticle: Systems Analysis & Budget Activity: 02 Advanced
2attle Managament (U) Techaclegy Develcsmeat (U)

U=C=ZS: {3 ia Thcusands)

Ccamaad Ceatar/System Creraticn & Iategration Functicas (CC/SQIF) (U}
738 TY39 F730Q I3 Te Tetal
Scoular Title sctial Zst Zst Ist sz Program
EM/C3 Tecinclzegy (U)
54,306 53,000 88,500 108,000 Czatiauing
2. {U) 33137 DESCRISTICN OF MISSICN REQUIZEMENTS AND S7STEM CRPa3IlITIE
{(U! This grcject develcps tachaclegies raquired tc supgert rasgeasive,
raliasle, survivacle CC/SCIT pallistic missile defanse. Tive tacanclegy tasks
exist:
(U) TASX 1. 32ATTLI MANACEMENT ALCGCRITEMS: Ceveslczment cf zattle
management algeritims that ars rasgensive to the CT/SCIF arcnlitacturs
requirameats devalcged in the CC/SCIF Zxzerimental Systams Froject.

(U) TASX 2. NETWCRX CCNCZ=TS: C[Cavelcrment cf ratile managemeat/C3
letwerks rassceasive ts the CC/SCIT architact

Jre raquirements develcgad in the
CC/SCIT Zxserimeatal Systams prcject.

(U) TASX 3. P=2CCISSORS: Develcgment cf infcrmatica precessing
tachnclegy, devices, and sutsystams that are secur2, high-gericrmance,
fault-tclerant, scace qualified, and hardened tc witistand hestile eavironments.
Thls task alsc iacludes the develesmeat c¢f crerating systams, executive, and
fils management scftware and firmwars taat is indigeacus to the lecal precessiag
eavircament. Thils task area resgends tc the raquirsment to imzlemest battle
managemeat algerithms aad C3 netwerks, as described earlier.

(U) TASX

. CCMMUNICATIONS: Develczmeat of ccmmunicaticns tachnclegy,
devices and suzsystems that are secure and rctust, tc suszers
multi-mede/multi-media missicn required data rates fer the several alternative
dafansive architactures, their evcluticas aad variations. This task alsc
includes the develerment of emredded scitware and hardware iadigencus tc the
ccmmunicaticas eaviroament.

(U} TaASX 5. SCFTWARE ENGINEZRING: Creaticn cf secura SDI Scftware
Cevelorment Zavircnmeats that provide the cagaZzility to produce scftware with
the requisite zrecductivity and quality. A near term cazability is needed both
to sucgert the CC/SOIF Exgperimental Systems Project (thcugh this may be provided
Sy the indusirial sactcr) and to suppert a gctential defensive systam.

C. (U} ZZCCEM ACCCMELISHEMENTS AND PLANS:

1. (U) 371933 Aczomelisaments:

c (U} The ZNCOREZ prcgram to develer fault tclerant cemsutiag
cagzatzility has completed the evaluatica phase.

ALLASSIFIED




X

UACLASSIFIED

Sregram Zlemeat: 0533223C Prcject: 43

PZ Title: Systams Azalysis & Budget Activity: 02 Advancad
2attla Minagemeat (U) Techaclcgy Develccment (U)
¢ (U} Advances were made ia 60 GHz Traveling Wave Tube Amgplifiers.

¢ (U) The Distributed Ccmputiag Desiga Svstem (CCDS) eavironment
; contrizuted to the success cf the EV~38 Levels 0 and !
exgeriments.

o

2. (U N

(Ys)

33 Planned Program:

o (U} Algerithms: ZFccus ca develcsiang tracking aad discriminatica
algerithms.

i, o o ore=

~

¢ (U} Netwerks: Fccus cn ccmmunicaticas security to develcep
) raguirsments and a testzed (CCMSZC) fcr a secure architecture.

¢ {U) 3Prceesscr: Ceoatiaue investigatiag tremisiag garallel
archaitaciuras to seleci the zest for iansertica iatcs the CC/SOITF
Zxzerimental Prcgram.

¢ (U) Cecrmunicaticas: Researca is dirscted tc deveicping a
multizle team 50 Gz antaana €S supsert the system design ceacest.- .

¢ (U) Scftwara Eagineering: =Xesearch will ccatiaue ia developing
ccerating systems aad ccmpilers fcr parallel processor
architectures,

3. (U} 571397 Planned Frcgram:

c {U) Zravicus effcres will lead te advanced perfcrmance in
arsaas, such as packet switching tachniques, agile team
ccrmunicaticas antaanas, and adagtable software tecls for impreoved
preductivity.

¢ (U) Imgroved bat:ile management algeritims will ke delivered,
evaluatad, and inserted intc the CC/SCIF Exgerimental Program.

¢ (U) ?Pregramming eavircaments fcr parallel precesscrs will be
testad and evaluatad for premising parallel precesscr
arcailtacturas.

¢ (U) Llaser ccmmunications pcinting, acquisiticn aad tracking
advancad develorment mcdel hardware will be ccmpleted and
intaegratica cf a scace-zased laser ccammunicaticn subsystem
prctotyce will cemmenca.

4. (U) FY1991 Planned Prcaram:

¢ (U} Advanced algcrithms will te traansiticned to the Naticnal Tss

ASSIHED
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cgram Zlament: 0833224C Project Numper: S3
: : Xey Tacinclegies 2udget Activity: 02 Advaaced
Technclcgy Develcrment

arials Develczment, Advanced Sgacz Systam Hardening
ASEH), LEMEL Develcpment, aad Defeansive Shialds Pregram.
uclear Hardeainag: Necessary Analysis/ACGT fcr Disko
im/Mineral Quarry UGTs, C3 Survxvabxlztj - X
rszagaticn, Fecal Plane Array (FZA) Hardeniag, Advanced
_:e:gy Shariag Develccment - Optics, Advancad Cempcaeat
val uab.cds/c:aracterxzat ons - FFA, Electrcnics, etc.
High-Fcwer Micrcwave (HPM) and Neutral FParticle 2eam (NP3)
Sarvivazility: Threat -avx'cmmeﬁt Assessment;
Suscegtinility Measurements; Sensor
Vulne-aaxlxtv/ﬂardenxng
-{U) Active Surviwvazility Technclcgv: dec-ys, ZOM/CM.
c {U) Iaitiates tacaaoclcgy effcrts for Phase II systams aad threats
-1U) Phase II-specific threat definiticn: DANASAT fcrce
aumzers; lccaticn and trackiag cazartilities; ASAT

(
-ur N

1
)
:

; Sovist
ncmiag cagazilities; :W, HEM, and NP3 thraats.
-1U)  Survivazility tachaclegies fer Phase II: HEDIL, ACS, NP3,
31, S3L.
{U) ¥7 1331 Zlannszd Sreqram:
¢ (U} Cecnotiaue eifcrts from the FY 1990 Project te suppert Zhase I
tachaclegy raquirements.
¢ [U) Adérass fuading aad/cr tac¢anclegy/survivability siacrtfalls frem
the T 1333/30 Prcjects.
¢ (U) Ccatiaue tacahnclegy effcris for Phasa II systams (HZIDI, ACS,
Nz3, G2L, S2L) and dafanse supgressica tiareats (DETs: Phase [
clus ZW, HEM, 3).
c (U} Ceaziaue 2val Jat cn cf radiaticn and electromagnetic efliects en
Z2IS and GE7S

ad GSTS veaicla structures and elactrcaic comgenents.

o (U} Undertaxsz majcr comgcnent/subsystem level validatica test
srcgram ¢f survivazility eanhancement.

¢ (U) Ccaduct INSURZ exzerimeats.

(U) Zrciect to Ceomoleticn: This is a centiauing pregram. As Phase I
technclegy gcals ars realized ia FY 1991/92 and thesa techaclcgies are
infused intc the develccment gregram, the emphasis will gradually shift
towards validaticn and assessment. Add1t101al1v. the grcject will begin

tc address Fhase II Zlements techaclegy needs tc survive the evolving SDS
defanse sugcrassica tareaat.

D. (U) WORX PI2TCIMED BY:
Rockwell Internaticnal, Anaheim, CA
ZXTRCON Sgecialty Materials, Inc., Becstca, MA
Ccmgutar Scx-“cas Corzeratien, Iac., Falls Church, VA
Nicacls Researca Corp., Huatsville, AL
ACURZX, Iac., Davton, CP
Alr Ferce S:zace Divisica
Alr Fcrce %eascns Latoratcery
Air Ferca wr.gnt Aercnautical Laserat cry
Unitad States Army Stratagic Defease Ccmmand

AR ASSIEIED
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sgram Zlament: J812224C Project Numcer: 50
Tizl2: Zay Taznncligles Budge®t Activity: 02 Advanced

Tacanclcgy Develcrment

(U) COMEAZIZCY WITH TY 1939 DISCIISTIVE SUMMADY:

- - -t -

™=z CF Imzact ea Imgact cn
GGz vstams Cagzarilities| Impact cn Schedulesf TY 1330 Cest
Tacn Nene Ncne Neae

Scind Ncae Nene Neae

Cest Nexne Ncne Ncae

AZZATIVE DESQRIPTICN OF CHANCGES (U)

{U) The Survivasility Project focus has changed sigaificantly since
t22 F7 33 Cescriztive Summary sutmissica. Ia July 1333, maany of the
Scrwivazility trograms were transferrad to program elament and
tazinclegy ssacific programs. This changz was made &S ensurs that
thcse rasstensizle feor specific technclegy cr elament develcgment also
=2 rasgeasizle fcor ensuriag that it can survive. Theraicre, the 7Y 89
Frogram 1s crisatad to develcrzing unique aad ccrmea (ts mer2 than cne
elzment) survivazility technclogies in the areas cf passive and active
tacinclegies. At the same time, the Survivability Project tudget was
radicad by accreximately $40 millien in F7 89 tc accemmedatz fiscal
radicticns.

Vo {U) TECENITAL CHEANCEZS: Assuming pregrams transfarrad te cther SDIO
sregrams ars fundad and maiztain the currant tachaclegy c:;ecgs, 1o
sigaificant tecanical impacts will cccur. Fiscal reducticas ia the
thcse prolects that ramaia ia the Surviva:cility Pregram will be
accemglisned at consideratly higner risk due to funding rastricticns.
2. (U cL“;u I CHANGES: Ncae.

3. (U) COST CHANGES: Ncne.

(U} 22CC2AM CCCUMENTATICN:

Survivability Implementatica Plan
SCS Survivacility Demecastratica Study Plan
Survivasility Guidelines Dccuments .

-_— ) —
0D OO
*xy 2] ¥y
< S
o e x
O e o

(U) RELATED ACTIVITIES:

Pregram Element 0503220C, SATXA program
Fregram Element 0503222C, Xinetic Energy Weapcens
Prcgram Zlement 0533223C, Svstam Analysis, Battle Management, and C3

{U) CTHZR ASZ2CPZIATICN FUNCS: Nene

CLASSIFIED




[

[NCLASSIFIED

cgram Zlament: 3503224C Project Numter: 50
Tizle: Rey Tac“-c cgies Budget Activity: 02 Advanced
Techneclecgy Develcpment

"Wy

) '1

I. (U) INTZ2NATICNAL CCCPI2ATIVE AGREEMENTS: Nene

{U) Under the umzralla cf the Memcrandum ¢f Understandiag between the
SDIO and MCD UX, tuwc ccccerative pregrams are underway aand are antici-
cated tc ccatiaue tiarcugh FY 1990/91. One effort is ccaducted within a
survivazility sutgreuz of SCCRE (SDIO Cocperaticn Research Exchanges),
, the cther is a pregram te fund unique laser cptics techaclcgy capabili-
ties tarcugh MCD UX. Werk is acccmplished in a gcverament lasoratory and
: tarcugh fcur ccatracters (OCLI, Plessey, Reyal Ccllege Of Military
: Scienc2, and GZC). The cregram, begun in FY 83 will continue through FY
' 91 at a ccst of arcroximately $2.2 million.

s

o

J. (U) MILISTCNE SC=CULE:
: Cefa2nse Sursrassicn Thraat Defined 1C TY 88
Systam Level Sgrvivazility Requirements 3Q FY 89
EZlament Level Survivazility Requirements 3Q FY 89
Disks Zim UGT 4Q FY 89
Minaral Quarzy UGT 3Q FY 90

.
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aad Target Hardeniag (LTH)

Program Zlemeat: 0333224C (U) Frcject Numger: 31 (U)
- ST Tuitle: Xey Tachnclegies 2udget Activity: 02 Advanced
» Technclcgy Devalcrmeat (U)

A

R 738 F733 FI33 797 Te  Tctal
FeTular Name Actual  Est st st Cemz rFre

: “TH (V) 53,541 52,2138 124,434 132,123 Ceatiauing

i 2. (U} 32IZF DESCRIZTICN CF MISSICN REQUIRIMENT AND SYSTEM CAPAZILITIES:

i .

) Thar2 ars large uacart:ziaties in cur kacwledge cf candidate STI weagcn effacis.
This is due tc the new thysical princisles and cericrmance ragimes cf these
weazcens and the limitad kzcwledge we have cf t=2 charactaristics cf stratagic
targets. Scme ¢f the charactaristics cf these carjets arz meralv gpestulatad as
elamancs ¢f the reircfiit cr resgeasive threat.  Tha Lzchalisy and Target Hardening
(LTH) zrsject addrassas the impertant issues c¢f weazen effactiivaness and
wazgen-targaet intarzctica signaturss (ctservatblas). ZFut simgly, tais project
answers twe guasticns, "what does it take to kill the tar get?' a *what cculd ke
s2e2n wien the targss is hit cr killed?® It is a cemprahensive rasaarch pregram
that studiess damag2-2iIzcts creatad by SUI weazca ccncazts aad pradicis the
cerrasseading valnarazility cf Scviet targets. Curreat letiality werk iacludes
ccth xinskic en2rgy waascas and directad energy weagcas llasers and particle
ze2ams). It lacludzs tha study cf weaagen (prc ¢)-targaet intaractica effects and
signaziras that mav e useful for interactive cdiscriminatica cf raentry vehicles
frcm dzeocys and sctace juak.  The LTH ptcject a.sc studies matzarial hardexiag frem
the Scviat gerszective {hardening cf cffeasive systams). It det2rmines pctaatial
nardening lavels and tasts these levels againss SUI weazcens ceacepts. The basic
geal cf tiails program is tc previde essential daza for weagea system desiga such
that zcth large "safe-side® cverdesign and accidental catastrocn'c underdasiga can
e avcided. As such, it is a

fhigh leverage® grogram.

C. Z2CCG2AM ACCCMPLISHEM=NT AND PLANS (U):

77 1333 Accemeclisihments:

¢ [U) ZExperiments tc ccempare radic f*ecuencv (2F) and
accalerater frae electren laser (FIL) letnalx‘: have Ztee
te cemzlete in first quarter FY89.

c (U

inductica (IN) linear
n ccmgleted. Analysis will

Lethality criteria for bcester kills By x-rav lasers have been prcduced.

¢ (Ul Iaitial interactive discriminaticn signatures for thermal lasers were
taken and resulis are cromising.

¢ (Ul Particle keam l2thality was demcastratad agaiast inertial measurameant
units and safiag, armiang, fuziag, and firing {(Sx77) packages. A pralimiaary
interactive discrimination assessment was preduced fc

r particle beam weacons.

AT
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T: 3523124C (W) Preject Numzer: 51 {U)
itla: Xev Tachnclegies 3udget Activity: 02 Advanced
Tachaclegy Cevelczment (U)

¢ (Ur Iaizial lethality criteria fcor tactical chemical and ccaventicnal warheads
wera develcped.

c (Ul Criteria ts eviluatz kinetic energy weazcen lathality exhaacers has been
crovided to the HEZI, =2IS, and S3I ciifices.

7 1333 Flaaned Przcoram:

¢ (U) The thermal lasar lethality pregram will cceaduct high i tenszt; testiag of
nardenad matarials and hardeqiag ccncagts, large scale testing ¢f hardened
sccsters, lethality compariscn of the 37 and iaductican LINAC FELs. and grecund
tzsting in sustert of Zeaith Star targat develcrment and discrizminatica

sigaatures

¢ (U} The single pulse laser lethality zrcgram will ceatiaue develcgment and
vazlidatica cf irstr;m atatica fcr undargrcund tasts, and ccaduct testiag cf the
ccuziiag ¢ laser energy tc targets ca the NCVA laser.

¢ (U) The neutral particle beam letiality pregram will ianclude testing of decoys’
designed tc cocuntermeasuraz NP2 discriminatzica, ccatiauaticn cf aeutren retura

signatura tastiag and analysis, and assessment of tie lethality cf NP3s agaiast
uanardenad F3Vs aad RVs.

¢ (U} The kinetic energy lethality cregram will exccmpass deszrminaticn cf the
numper ¢f RVUs dsstroyed tv initiating energetic matszrials akcard targetad P3Vs,

scestars cr Vs, and asrcthermal/structural testing to define miaimum lethal
damage. Theatar missile defense lethality eficris will ccacentrate ca chemical
and ccavanticnal warieads.

£7 1990 2laaned Prcagrzam:

¢ (U) The thermal laser lethality precgram will accemplish testiag of high
jirradiance hardened materials and hardened bccsters, analyze and tast pest beest
vanicles, delanse suzzrassicn weagcns and decvys, and characterize discriminaticn
signatures of daccy materials. .

¢ (U) The siagle pulsa laser lethality pregram will continue develcrment and

validation of diagncstics for undergrcund testing, and begin iavestigation of new
tocster kill mechaaisms.

¢ (U} The neutral particle beam lethality grcgram will ccmplats bipolar .
elactreaics and struciural failure criteria, ccatinue work cn the safiag, arming,
fJZLﬂg, aad fL*Lﬁg gackaga ia RVs, and previde discriminaticn criteria fer

IACLASSIFIED
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crcject Number: 51 (U]
Budget Activity: 02 Advanced
Tachaclcgy Develcpmezt (U)

kinetic anergy lethality pregram will validate criteria for
memzraze ejhancers, centinue werk on vaporizaticz from high velccity
cthermal/structural (ATS) kill mechanisms, prcvide final missic

asr
ia fcr chamical TMD targets, and ccntiaue to supsert HEDI/ERIS flight

-

o (U) Ia the thermal lasar lethality trcgram, ccomplete the large scale testing cf
nardened sclid bcesiars, aand tegin large scale testing of hardened P3V and defense
suggressica weagons.

¢ (U} Ia &he siagls pulse laser lathality prcgram, validata lethality effscis ia
weazcn exvircaments, and urgrade lezhality criteria utilizing simulaticns basad en
the rasulis cf weasca eavircament tasting.

¢ (Ul Ix tha neutr:l garticle zeam lathality effcrt, begin tastiag cf advancad
elacirenics, iavestigats use cf ctier zeam zarticles (i.e. lithium, deuterium) and
tegia werk ca light deccy discriminaticn ccuntermeasures.

¢ (U) Ia the kinetic energy lethality pregram, continue werk cn vagerizatiea and
ATS kill mechanisms, ccatinue assassmeat of hard kill of chemical targets aad

zegia auclear targezs fcr TVMD letna‘xt!. We alsc rplan to participate in the
scheduled ZRIS/HIDI fligat tasts tc validata algcrithms and srevide an iadesendent
assessment tc SDIO, and to provide lethality sugsert to the TMD Iavite Shew aad
Tast Frcgram

FECCRAM TO CCMPLITICN (Ul:

This is a cecatiauing zregram.

D. (U) WORX PZRFCEMED 3Y:

The Defense Nuclear Ageacy (DNA)is tiae executing agent. The iadividual managers
ars lccatad in DNA, and in the U.S. Army Strategic Defanse Ccmmand, the U.S. Air
Fcrce Weapens Labcratory, aad the U.S. Air Ferce Armaments Tast Laberatery. Other

goverament crganizaticas
Laczcratcry, tae DeD Higa
Naticnal Lazcratory, taz

Naticnal

Lazcratory, tae

include the U.S. Air Fcrce Wright 2zrcnautical

Energy Laser Systems Test Facility, the Los Alamcs
Lawrence Livermcre Naticnal Lacoratcry, the Sandia
Breckhaven Naticnal Labcratcry and the Battelle Naticnal

Lazcratery. Princizal centracters include Lockheed Missiles & Space Corp.,
Sunnyvale, CA, McDcanell Douglas Astrcnautics Cecrz., Huntington Beach, CA, TRY,
Inc., Redendo Beach, CA, Westinghcuse, Inc., Pittsburgh, PA, Raman Sciences Cerp.,

Colerado Szrings, CO, Acurex, Iac., Daytcn, Chic, and General Research Corz.,
Santa Barbara, CA.

ACLASSIFIED
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Fregram ZTlemant: $3313224C (U) Prcject Numzer: S§1 (U)
P Tizla: Rey Tacihncicglies 2udget Activity: 02 Advanced
Tachaclcgy Develc*ment (U)
E. 1U) CCMZAZISCHN WITH 5739 DEISCRIZTIVE SUMMAZY:
T/ CF Impact cn
CHANGE Imzact cn Systams Cagaczilitiss zact en Schedule| F7 1999 Cest
Tzch De-cztimized N/A N/A
Sehd N/A N/A N/A
Ceost N/A N/A N/A
{U) Narrative Descrictica ¢f Chaages:

U (U) TZCOICAL CHANGES: Currant fcllcew-ca SDS systems will nct be
cetimized for lechality ethality cf inncvative systams will not
be addressed.

2 {U) SCHEZULZ CHANGES: Phasae I SOS milestznes will e met, hecwever,
fcilcw-cn ECS milestcnes will e suggerted Sy nca-citimal lathality
crlterxa

3. {U) CCST CHANGZS: Iadividual eficrts have reen delayed to ccafcrm to
the daced fands aggrezriatad for FY 89. ..

F. (U) Z=CCE2M CCCUMENTATICN: Tecanical Requiremeats Cccument (TRD) - 1988
Lethality Assessment doccuments (1985 aad 1987)

G. [(U) 2ZTATID ACTIVITIZS: This project ceaducts analyses and exgerimeats to
crcducz 2ssantial data Ecr decisions on weagcns, seascrs, and SUS architachures

tlat must Te made ia SDI Pregram El2ments 0603229C, Seascrs; 0633221C, Riaetie
Zaergy Weaceas; 0633222C, Diresctad Energy Weagcas; and 0633223C, Systems Analysis,
Battle Managament, and C2.

H. (U] OTHER APSZCS2IATICN FUNCS: Ncne

I. (U) INTZINATICNAL CCOPERATIVE AGRSEIMENTS: Nene

J. MILZSTCNZI SCHETZULE (U):

Ci Lasar Lethality (U):

{U) - --cvxde C¥ laser lathality data for ha*dened sclid IC2Ms. 4Q FY 91

(U) - Prcvidae CW laser lathality data for fast bura sclid bcoster. 2Q FY 90

Single Pulse Laser Lethalitv (U):

(U} - Validate lethality pctential 4Q FY 91

Particle Beam Letizality (U):

(Ul - Test mcderats Deccy signaturs fcr iateractive discriminaticn. 3Q FY 89

(U) - Cemzleza development cof lethality critaria for baseline targets. 4Q FY 90

{U) - Cemgleze dezvelopment cf lethality criteria for retrcfit 3Q FY 91
hardened targets.

(Ul - Cemglate davelczment of letnality criteria for intsractive 3Q FY 92
discriminaticn of light and heavy deccys.

(U) - Cemzlate develozment cf lethality criteria fer rasscasively 3Q FY 93

i’
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cgram Zlement: 0333224C (U) Project Number: 51 (U)
Title: Rey Techiclegies Budget Activity: 02 Advanced
Techaclegy Develerment (U)
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hardened targets.

Rinetic EZnerqv Weazcns Lethalitv (U): '
(U} - Ccmplete exceriments with high velccity membrane enhaxacar.

(Ul - Ccmplete preopellant initiation excerimeat.

(Ul - Ccmplete Aercthermal/Structural Xill Reentry Exzeriment #2.
(U} - Complete la2thality critaria for direct kill.

Recetitivelv Pulsad Laser Lethalitv (U):

(U) - Provide assessment of 2F and Inducticn LINAC lethality

(U) - Provide initial assessment of inncvative hardeaing matarials.
(U) - Provide lethality criteria for respensive target desigas.

JACLASSIHED

3Q
3Q
3Q
3Q
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4Q FY
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T O13%2/1351 BIZNNIAL 2CTaZ CESCRIFTIVE SUMMARY

24C (V) Project Number: 52 (U)
es {U) Budget Activity 02 Advaaced
Tachnolegy Develcoment (U)

REICUECES  ($ ia Thcusands)
< Fower and Fewer Ceaditiecaing

sular Name 7338 rY33 730 T 91 Te Total
Actual Actual Estimate Estimats Ccmzlata Program
Fowar 97,204 39,509 205,295 225,973 Centilauizg Coatiauing

{U) 23IZ7 CESCRIZTICN CF MISSICN RECUIREMENT AND SYSTEM CAPA3ILITIES:

) The Pcwer srcgram was estazlished toc develep power generaticn axd cconditicaing

canclcgies cazable of preduciag large quantities of specially conditicned elec-
tcal gewer raquirad by advancad kinetic/directed einergy weagens qnd stace-basad

rveillanca and 3M/C3 systams. CFcwer requirements fcr the varicu SDI0 rayloads
divided intc twe rrcad catag es: {1} taselcad gcwer fcr su ve-llance, ccrmu-~

2 and tcusaksazing aszlic s; (2) burst pewer fcor weazcas aad discrimi-
raticn, aad pericdic & ng. General catagcrxos in tne zregram iaclude
e2r, multimecawatt tac cgy, pulse power ccaditicnizg, and assessment

O
[
'U
O
0
'll
|1

2M ACCCMZLISHMENTS AND PLANS:

(U) 3733 Acccmzlishments:

{U) Ssstzm Lesign Reviaw c¢f the S$F-120 Crcund Zaginesriag Systam [CZS) cenducted.
The fusl greductica facility at LANL was qualified aand fuel shizszed tc Haafcrd for
assemcly inte the Nuclear Assemcly Test (NAT) unit.

{Uy Six Nuclear Mult' megawatt (MMW) coacagt develcorment studies iniziatad. Tech-~

aclegy supsert effcerts at selectad Naticnal Lazcratcries. .
(U) Dewasalectica te .erfurm tacanclcgy assessments and critical exceriments to
determine viazility cf MED as sgace-tasad pewer system.

(U] Majer advaiaces ia 2F tube and solid stats technclegies: Testad the first high
sewer (530 kW) Xlystrede, and a 300 W Static Inductien Traasister (SIT).

(U} Teur centracts were initiatad to begia the develepment of a Survivable Solar
Fewer (SUFPER) subsystem.

(U) Validatica cf fuel cell electircchemistrias fcr lightweignt, high pcwer module
demcastraticn. v

(U) Initiatica cf the Superconducting Magnetic Energy Storage (SMES) pregram

to ccaduct cempetitive desxgn studies fcr an EZagineering Test Mcdel (ZTM)

(U} 7739 Precram Plan:

(U) Cewasalect to twc Nuclezar MMW thrse-year detailed ccac
liminary desiga effcrts

{U) The SMZIS EZTM sit2 racummead ticas tec ke raviewed and accestad
Testing of critical ccmpenents and techaclegies will continue.
(Ul Ccatiaus =7 tachneclegy develcsment: Iacagrat2 425 MHz SIT's to develep a 53 kW
amjlifier packaga. UDevelcs higher pcwar Rf turces.
(U} Laser aad radiatien ha'dness tests will ze ccmpleted ca the Survivable Con-
czatrater Phcteveltaic Array (S \) c:ccra“s

ezt devalcement and pre-

fcr each team.
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Program Zlemenz: 0533224C (U) Project Numcer: S2 (U)
FI Titla: Xey Tachacleglias (U) 3udget Activity 32 Advanced
Teclaclcgy Cevelorment (U)
(U) High scwar density fuel c2ll and 2atitary demcastraticns cf £3 kW mcdules will
cccur, with scal a-xlxtv tc MMY at llca cns.
(U) Muleizle ccacracts will ke iait d fcr the desiga and ccastruction of an NPB
cwar systam to demcastrate EEASlullltY and technclogy raadinzess.

{U) =732 3rogram Slan:

(U) Dewnselaczicn &3 a single SMES ceontracicr e zuild the =7M demenstration unit.
{U) Analyses cf high gewer systams ia the sgpace envircament comoleted.

(U) Dewnselacticn fcor ccastru :lca cf the dem/val MHD unit.

(U) Cemzlete 29 MW sugerconducting generatcr full prime power tests.

(Ul SCCPA design/develctment ccmpleted.

(U] Faczricatica and tast of the 40 MW aigh veltage altarnater rotoer.

{U) FY3! Przsgram Zlaa:

ey

Ul Ceastructica cf tae SMES demcastiratica unit will zegin.

(U) Nuclaar MMW datailsd ccncezt and zraliminary design werk will ceatinue.
(U) Cecatinue SCCPA fligat demeastratica medule for anticipatad 771992 launch.
(U) Demecnstratica cf 59 k¥ ha*terj and fuel cell mecdules,

(U) Dcwnselacts fer cex

structicn cf the NP3 pcwer systam demo.
{U) Dcwnselacts fer SUFZIR final desiga and critical ccmpeneat tastiag.
(U) Comglata testiag cf 40 MW high veltage hygercecnducting alternator,

(U) Prcaram te Cemzlekien:

s 1s a cecatiauing pregram.  As tachnclegy feasibility is established, a

: i e mads: frcm a large aumter cf small technclcgv effcrts to a small
tcwer systam demeastraticn programs to verify the feasibility and

1

-

diness fcr SDIO contiaucus and burst pewer reguirsments.:

D. (U} WCEX PIITCEMED 2Y:

Thers are 14 Werk Fackage Directives (%FD) within the Pcwer prcgram. The
rtmeat cf Znergy: SP-100 Ground EIngineering Systam and Nuclear Multimegawatt
ravs Les Alames Naticnal Lazoratsry: RY Technolcgy. NASA Lewis Research Cen-
race Zavircnment Mcdeling. The Air Ferce Wright Aercnautical Laboratory:
dva1c=d Sclar aad Nen-Nuclear Multlmegawatt,Pcwer Technolcgies. The Defense
Nuclear Agencv: Pulse Fcwer and Pcwer Cenditicning and SMES. The Army Strategic
Cef2nse Cecmmand: Neutral Particle Beam Pcwer System Demonstratcr.
(U) Princigal industrial centractors include: CGeneral Electric, Valley Forge, PA;

Ezascc, New Yerk, NY; 2achtel, San Francisce, CA; Hughes Aircraft, Tcrrance, CA;
aad UTC, Scuth Windser, CT.

ALASSIFIED




IACLASSIFIED

t 593224C (U)
itle: Key Te2chnclegies (U}

rcject Numker: 52 (U)
2t Activity 02 Advaaced

achaclegy Develccment (U)

lll I
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(U) CCMEAZISCN WITH TY39 DESCRIZTIVE SUMMARY:

TFICT Impact on
CHANGE Imzact ca Systems Capabilities| Impact ca Schedul2| FY 1990 Cest
Tech N/A N/A N/A

Schd N/A N/A Iacreaased
Cest 22ducead Delaved N/A

{U) Because c¢f SDIO zudget cuts, the SP-100 Greouad 2agineeriag System (GZS) has
been slcwed, delaviag full-scale demenstratica of the GES and flight
demcastraticn. S2-100 is ccasiderad the princigal raselcad gpcwer scurca fer STIO
FPrase II missicas.

(U} Because cf STIO zudget cuts, the demcastraticn ¢f the SMEIS ETM has been
rascheduled tc 13594,

{Ul The NP3 Pcwer System Demcastraitcr has rascieduled its start dats to FY39 due
tc unexpectad difficulties ia the Army procuarament preocess.

NASBATIVE DESCRIPTICN CF CHANGES

1. TZCHNICAL CHANCES: None.

2. SCHECDULE CHAMNCGES: Flight demonstratica cf £7-100 has had ts be
rasciadulad tc tha mid 1990's. Demenstratzica ¢f the SMES ETM has alsc reen

-abe
rascheduled tc 1994, SMES is a pctantial cztica to gcwer grcund-Zased lasers.
3. CCST CHANGES: Tnhe tctal ceatributica freom the three funding ageacies
(CeD-5DIO, NASA, LCZ) fer £2-100 or 'gina‘lv pregramed at $100 M has been raduczd.
Majcr procgram rastructuring ia FY33 and F730 will iacrease tctal prcgram cost.

F. (U} ZRCCEAM CCCUM=NTATION:

o (U) Pcwer Scurce and Pcwer Ccaditicaing Subsystems Requirements Guideliaes,
Sandia Naticnal Lazcratcry, Draft 1988.

¢ (U) The EfZact cf Operating Temperaturz ¢a Oren MMW Stace Pcwer Systems,
SAND86-1313, Saadia Naticnal Lacoratory. -
G. (U) RTIATID ACTIVITIZS: This project provides essential data for decisions on
we2azcns, sansors, aand strategic defanse system architectures funded in:

o (U) Prcgram Element 0603220C, Surveilaace, Acquisitiecn, Tracking and Kill
Assessment.

¢ (U) Prcgram Elament 0603211C, Directaed EZnergy Weapens.

o (U) Prcgram Elsment 0603222C, Kinetic Energy &ea*ons

¢ (U) Prcgram Zlement 0603223C, Systems Analysis, Battle Management, and
Ccmmand, Ceatrcl and Cemmunicaticns.
H. (U) CTHZ2 AZZ=CERAIATICN FUNDS: Ncne
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cgram Zlament: J333224C (U) Project Number: 52 (U)
itle: Xay ”-c::clccles (v Budget Activitvy 02 Advanced
Techinclcgy Develctmeat (U)

I. (U} INTSINATICNAL CCCPIRATIVE ACGREZMENTS:

¢ U) Aasaldc, Cenca, Italy: $55X with CCE as agent tc iavestigate a gas
ccra auclaar raactcr for an MHD system; $520K ccontract with the Alr Ferce as agent
tc develco inductive energy storage capabilities; $20X ccntract with to develep
current leads fcr the SMES program.

¢ {U) Sclmacs, Beer Sheva, Israel: $150X with LCE as ageat tc assess the
£2asizilizy cf Casium removal frcm an MHD exhaust.

¢ (U) Tacmsca CS7, Benleque-3illauccurt Sedex, France: $S00K ccntract, Los
Alamcs Naticnal Latcratcry as agent to improve RF accaleratcr perfcrmance.

¢ (J) ZEZaglisa Zlectric Valve, Chelmsford, Zagland: $1,100K ccntract with the
Defansa Nuclaar Agaacy as agent for Megawatt: average pcwer thyratrens.

¢ (U} SDIC/SLZT has established a cccperative tecnnolcgy exchange effort with
the Unitad Xiagdcm Ministry of Defense to discuss pewer/gower ccaditicniag
tachaclcgical advances.

J. (U)_MILZSTCNT SCHEDULE:

{ur Sz-100

degin Takrication of GES FY 1990

Jegin Zeacter Testing FY 1993

Cemzlaza R2acter Testinag, Design Verificaticn FY 1994
{Ul  Advancad Sclar

SUPZZ Ccacazt selecticen T 1939

SCCZA Cev e’c”ment Cemglete Fe 1999

SUPZR Tes :’Deve’ccmeut Cemplete T 1932
(Ul  Nuclear MMW

Zvaluatas Pre-Concepts/Dewnselact tc 2 Ceacapts FY 1933

Dewnsalact tc one MMW Concezt F7 1393
(U) SMES

Final dcwnselect/Begia ETM Construction FY 1990

ETM Cecastructicn Cempletad F7 1983

Test aad Zvaluatiocn F7 1994
(U) NZ3 Pcwer System Demo

3 :rel'm11ar1 Design Contracts Awarded Fr 1989

Initiate Hardware Develotment and Fasricaticn FL 193

Hardwa*e Testing Ccmplete/De’Lvery FY 1994

I4PLASSIFIED
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F7 1993/31 3IZNNIAL RDT&E DESRIPTIVE SUMMARY

Srcgram ZTlement:  0803224C Project: 53
I Titlae: Xey Technclegies Budget Activity: 02 Advanced
Sroiect Ti Szace Traascertaticen Technolcgy Development
Picture/Schematic: See Next Page

: Bszular Name: Advaaced Launch System

!
A. (U) SCHEDULEZ/3ULGET INFCEMATION ($ ia Thcusands):
SCHITULE FY 33 7 33 57 30 ¥ 91 TO COMPLETE
Pregram M/S 0 - M/S T - M/S II & III
Milastcnes 9/33 2CT730 FY32 & 93
Zagineering SCR-5/33 DZLTA SOR POR- - LDR=TBD
Milestcnes 3QF733 3QFYs0
TSZ
Milasteaes - TMP T2D T2D T2D
Ccatract - FHASI II - - FSO/PHASE III
Milestcnes 12/83 1QFY93
3ULGET F7 88 FY 89 FY 90 FY 91 rcg Tetal
Majcr .
Ceatract 8,000 32,700 70,000 74,750 Ceatinuing
Sugzert
Centract 61,500 4,500 44,500 63,500 Centinuing
(T=ZCH)
Jz0/Cther 10,500 17,800 10,309 10,500 Centinuing
NASA - 95,500%* - - Centinuing
Tctal 79,558 151,500 . 124,809" 154,750% Centinuing

USAT prcvides additional funding FY90 and keyond.
Direct transfer to NASA; congressicnal fence.

AR
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Brcgram Ileament: 0632224C Project: 53

FZ Title: Xey Tachnaclcgies Budget Activity: 02 Advancead
Techncolegy Develcrment

2. [U) 32IZF DESCIISTICN OF MISSICN REQUIRSMENT AND SYSTEM CAZABILITIES:

(U} =a2cent launch falluras, aa cutdatad sgace transportaticn techaclogy base,

dimiaished lauach cacacity, and high sgpace trans-pcrtaticn ccests have seriously

undermined America's aszilit:

lity to access space. To econcmically meet tie grewing
sace launch requirsments of tae 1990s and teycnd, a system is needed which will
zrcvide lcw cost, raliable, hign cagpacity, and cperaticnally flexizle access to
space. The cbjective cf the Advancad Launch System (ALS) is tc define a system
whica is cazazie cf satisfying thae launch requirements of all users, including
DCD, N2SA, civil and scieatific sectsrs, by the tura of the ceatury with a goal
cf a ten-fcld reductica in the cost to deliver carge to lcw earth crdit as
ccmpared to the preseat day cost of the Titan IV. The paylocad capacity of tie
ALS will te detaermined at the ALS Def=2ase Acquisitica Bcard Milastcne I Review
currently scheduled fcr 2GFY90. Hcwever, the ALS must have the azility, either
initially cr tarcugh clearly defined engineering grewth, to deliver paylcads of
100,000 kg tc a 30x150 nmi, 28.5 degree raference ordit. Alsc, the ALS must ke
acls tc mee: pctaatial exzanded missica medels ¢f cver 1M Xg by the early 2000s.
legizning in FY 99, this pregram will alsc include fundiag fer ca-criit vehicle
and tachaclcgy develcoment requirad for future dagzleoymeats.

C. (U} Z3CC2AM ACCCMSLISHMENTS AND 2LANS:

{U) F7 1988 Accomelishments:

idterm Cesign Review 4/88.
ysza2m Design Raview 5/38.
a2 M/ cemzlez2 9/33.

cmgclet2 3/83--Ceacezt Definiticea.
a facilities tegin refurbdishment
agine tasts.
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{(U) FZ 1939 FLANNZD

'y

P.CGP.AA“ H

¢ Phase II, Cecacept Validaticn, will centinue with emphasis on hardware
validatica ef the systam, ccre engine, and beestar eagine (moter).

¢ Iancraased amziasis ca fcllewing technclcgies: lew cest LOX/H; engine, lew
ccst clean solids, exsert svystam agglicaticns, vehicle health monitcring,
crycgeaic taaks, greund cseraticns, and manufacturing technolcgy.

¢ Preliminary design of the ccmzonents of the LOX/H2 engine should be
cemzleted in mid FY33, ccmgoneats of the vehicle health menitcring system should
be defined mid FY39, manufacturing prccess demcnstraticn shculd cccur late FY89
and imprcved fcrmulaticas for solid gropellants should cccur in late FY89.

(U} 57 1330 ZLANNED PRCCZEAM:

¢ Ccatianue 771933 efforts leading to DA3 Milestone I decisicn, 2QFYS0.
¢ Definitica ¢f ca-croit space crerations requiraments.

URCLASSIFIED
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Program Zlament: 0333224 Project: 53
I Tizla: Xev Tachaclegies Budgat Activity: 02 Advanced
Technolegy Development
(Ul 277 1331 ZLANNZID PRCGRAM
¢ Tachaclegy Demcastrations cempleted 4QFY91.
¢ Irczreved manufacturing prccesses -- 4QFY91.
¢ Cn-criit

czeraticns tachaclegy develcpment.

{3) Zregram Flan tc Ceompletion:

¢ [DA3 Milestcne II 3QrY92

¢ TFSD GO AHZAD 1QFY93

¢ CTR is planned for 4CFY94
¢ ILC is planned for FY1998
¢ ICC is plaaned fer FY2000

0. (U) WCzX S=2FCEMED BY:

(U} Tecr Paase II, Cencazt Validaticn, the taree centracters will be 2ceing,
Se2azzl2, Wash., General Dynamics Sgace Systems Croup, San Diege, CA, aad Martia
Marissta Astrenaudtics 't,up, Deaver,CO. Zach ccatractor is resgcasitzle for sge-
cific tachnclegy d emcastrations. Anctler cpen ccmpetition will be held for
Phase III, Full-Sc le Development.

(U) Daily management cf the ALS prcgram is perfcrmed thrcugh a jcint DCD/NASA
ALS ZFrcgram Gffica. Tha Pregram Office makes the best use c¢f tcta LCD and NASA
exzertis2 and facilities. ALS £70 is headed by a Prcgram Manager (FM) aggeinted
=y the CCD. The Cezuty M was azgciated by NASA.

(U) ALS tacihaclegy scin-cffs are encouraged tc be iacecrperatad in existing
launch systems. Hcwever, the benefiting launch system will have to azsord the
cests asscclated with the spin-offs.

(uy @
Szac

culsica ralated tachnolcgy develorments are managed by NASA's Marshall
>
Stzaais

ght Center (MS7C) with the werk being perfcrmed by centracters, MSFC,
cace Centar, and Air Force Astronautics Lakbcratcries.

. (U) CCMPARISCN WITH 7Y 1939 DESCRIPTIVE SJMMARY

IMPACT OF CHANGES

CHANGZ SYST=ZM CAPA3ILITIZS SCHEDUL=E FY 99 COST
TzZCH - - - -
SCHID ICC Slips to FY200Q0 - -T2 T2D
CCeT Ne curreat funding

fcr FSD
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I4C Prcject: 353
2s Budget Activity: 02 Advanced
Technclegy Develcpment

(U} N23227Ivs DESCRISTICN OF CHANGES:

{U) TICRNICAL CHANGES: NCNE
{U) SCSECULE CHANGES: Pregram is curraatly fuaded cnly thrcugh Phase
"ﬂa:icu Lack o¢f funding for FSD and precducction meaas that the

siiz %2 20C% as curraatly gplananed. Requirad funding fecr FED and
An i < m=
cx is T2

(U _CCST CHEANGZS: NCNZ

22CCEAM CCCUMENTATICN:

ed 8/38
tament 11/88

(D

2ITATID ACTIVITIZ

213 greogram is a jelat DCD/NASA effcrt.
Jcint 23z cf [CD and NASM exger=ise and facilities.
Alr Fecrsa grevides matching EJnd11g cegianing ia FY90.
Taciaclegy pregrams ars cocrdinatad zetween the SDIO and
ctier LCD and NASA agencies includiag the Naticmal

tc zraclude duslicaticn of effert.

CTHEZ2 AZZZCEIIATICN FUNCS: Nene

INTIZNATICONAL CCCPEZATIVE AGRIZMENTE: None

TIST AND ZUALUATICN DATA: Test aad Zvaluatica Plan cempleted and in
cserdinacicn.
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F7 1333/1391 BIEZNNIAL RDT&E DISCRIFTIVI SUMMARY

Pregram zlement: 0533124C Project Numzer: 54
PZ Titls: Rey Techaclcgies Budget Activity: 02 Advanced
Tachnclcgy Develczment
A. (U) ZZCSCUECES: (S8 ia Theusands)
Proiect Title: Maktarials and Structures

733 TY39 F{30 FY31 Tc Total
Pczular Name Actual Estimate Estimats Estimats Ccmz Preg
Materials & Structurss 24,830 30,731 63,428 85,081 Ceatinuing

3. (U) B2IZT DESCRIFTICN OF MISSICN REQUIZSEMENT AND SYSTEM CAPAZILITIES:

The Materials and Structurss (M&S Project) ccaducts rasearch in lightweight

structural materials, high temperature sugercenductivity, tribeclcgical, power
and cztical system materials, and lightweight structures. This werk addresses
tae need for enatling acvances in M&S tachaclegy te suzzert SOS raquiraments.
The project is fccusing cn critical path tachnoleglies that have Jlt'"le SDI

systams azplicaticas azd serve bcth PHASE I systam needs and prevides suppert
for advanced missica cagatilities.

C. (U) Z20C2AM ACCCOMELISEMENTS AND PLANS:

TY 1988 Accomzlishments:

c Ul A maktarials exgeriment to measur2 sgace eavircamential effects has
zeen mcuntad cn khe :el:a Star zaylcad tc be launched ia FY39. Tais picneering
exgeriment will grevids the first U.S. ta2lemetered materials data frem space.

c (Ul Siructural damciﬁg materials develczed as a gart of 7aCCSS
exserimsat activity have Teen asplied to the RME .acecraf* to raduce vibratiens
duriag lauach tc acce:ta-ie levels.

¢ (Ul Resliakzls dezcsiticn ¢f thin films cf High Temne*atsr- ‘
Sune'c~1duc ivity (HTS) material has keen achieved. This imgertant result
cvides the tasis fcr scaliag thian HIS films to large area acol'catxons.

¢ (U) Craghits/aluminum tuzes and disccatinucus SiC/alumiaum end fittings
have been fazricated and assemsled intc a recresaentative sgace truss structure
enatling the structural stiffness required fcr SDI space platforms.

¢ (U) The allewazle stress in HZDI windews has been dcubled by using non-
centact ion pelishing and ion imglantatica, increasing reliazility.

7 1993 2lanned Prccram:

c (U) C-ﬁt-nuxug advances in each cf the six M&S majer techzclegy areas.
The raszarch is structurad to previde a balanced effort tetween ZHASE I and
follcw-cn ghase s«s*am raquirements.

ALASSIH
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: 0832224C Project Number: 54
2: Xev Techaclegies Budget Activity: 02 Advaaced
Technclcgy Develccment

tianued studies cf sgpace applicable ultra-lew fricticn lubricaats
terials will iaclude demcastration of tribclegical material
sracisica seascr gimpal represeatative cf systam zeeds.

¢ (Ul Cen
axd fearing ma
advancas {2 a

c (Ul E:vircnme 1£3lly stable baffle materials axd metheds fer ccatiag HEDI
windcws with protactive di amcad ccatings will te emphasized.
c (U

() TCakta cn atcmic cxygen effects ia low earth crzit telemetarad freom
Delta Star will be assassaed aad distrituted for review.

¢ (Ul Lightweight structural ccmccsites develcrment will iaclude tests cof -
an intercsstcr kill venicle and platferm truss for strength, stifiness and
dynamic rssgease. A lightweight thermal radiatcr panel will alsc te fabricated
and tastad. TFarzricatica cf tubes and sheets in gauges, sizes aad shases
ultimataly raquirad fcr SCS systams will be emphasized.

¢ !U) Cecatracts tc industry, latcratery and university ta2ams for HTS
materials prccessiag and dsvalcgment of procf-of-concezt compciaents sich as IR
detactcors, RF cavitlias and millimeter wave components for phased array aatenaas
will be ccatinued.

¥7 1993 Flanned Prcgram:

¢ [(U) Tachaclegy iaserticn activities ralated tc Phasa I systems will ke

aggressively pursued wnlle ceatiauing leag lz2ad techaclegy advaacaments for the
fcllcw-cn phases. .

¢ {U) Test ced demcastraticns necessary to achiave t*ansfe: of structural
and trizclegical materials advances to spac2 sanscr and weagon platfcrms will Be
ccntiaued. 1Ia additicn to tasts started in FY 1939, demcnst:at.cqs are planned
cf advaancad ccmpesites and advanced tribclegical matarials. A new activity will
alsc e startad to develcp and demenstrate ultra-lcw heat leak materials for
leng term crycgen sterage in space.

o (U} Develccment cf HTS devices will increase emchasis cn desiga of
prccf-cf-ccacept cempecnents for SDI systems. Procass develcrment cf thin films
and high current conductcr fabricatien. ’

o (U) Develocment of hardened baffle materials and advancad structural
ccmpesites for g*cund tasaed intsrcepters will centinue. canded and acceler-

ated matarials activities related to kill venricle thermal ccatrel will emphasize
heat shields and windew ccoling.

¢ (U) A ccccerative pregram will be initiatad with NASA tc develcp durable
stace materials with emphasis on tests using akeve grcuad tast facilities te
simulats the sgace envircament.
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m ts Cemelatica: (U) The M&S project ia
icn all ca-geing demonstraticns and comgpleta the preces
ica tc the systams designers. Critical tachnolegy inser
iag manufactu irazility will e cemplaetad cn all HIS cemp

- b
c-ccmgenents and advanced structurss tachaclcgies.
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D. (U) %Cz2X PI=7
Lascerazcry,

-

ZMZD BY: Majer
cs nlamcs, NM; Qak

perfcrmers iacluds Les Alames
Ridge Naticnal Lazcratcry, Qax

-~

Surface Warfare Ccmmaad, Silver Sgriang, MD; Laagley Research Latcratery,
Hamgptea, VA; Spire Cerzeration, Bedford, MA; and Zceing Cempaay, Seattle, WA.
?riacizle

executing agents are the USA Stratagic Defense Ccmma
RL; AT Wright Aercnautical Labcratctles, Daytca, CH; Naval Res
Washiagtea, OC aad the AF Weapcns Laberatory, Albuquerque, NM.
E. (U) CCMPA2ISCN WITH FY39 DESCRIFTIVI SUMM2RY:

:

t Number:
et Ac ivity: 02 Advanced
aclegy Develcoment

Jermal radiators, surveillance seascr gimbals using
ferm greound

NF2,
ait fer measuring

velc: maaufacturing
ica taciaiques to

92 and beycnd will take to

54

acT

-y b

! .:—RIS, SSTSI

€37€ and E2L

M&S Space
dedicated MEQO
azd ccating

IZ 77A detecto
crzlatad.

-1 a

- o'
.

e
-2

designers.

s ¢f tachnoleqgy
tica and
cazats,

Nazional
Ridge, TN; Naval

nd, Huntsville,
earch Latoratcry,

TZZ OF Impact on
CHANGZE Impact ca Systems Cagarzilities| Impact cn Schedulel F7 1990 Cost
Tach Reduced Delayead +57M

Scad N/A N/A N/A

Cest N/A N/A N/A
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iC Frceject Number: 54
ies 3udgat Activity: 02 Advanced
Tachaclegy Develcrment

NAZSATIVE DESCRIZTION C7 CHANGES (U)

1. (Ul TECENICAL CHANGES: The interrela
ce used ia SUS systams has

ticashiz cf the sgace eavircament with
ver to ke fully determized. Develcrment
ucture tachaclcgies have been severaly raducad or eliminated, which
lacraasas tachnical risk in design oE advancad scace structures required
looment 2ffcrts of scme sgecific tachaclegy applicaticns of HTS
matar.als nave teen raducad, resulting ia t1e pcssible failura to meet several
faturs missicn raquirasments.
2. (U) SCHEDULZ CHANGES: Reducticn in FY™89 will delay HTS IR Seasor and MMW
Tcnents Ty a miaimum of six meaths to a year. Develcrment of advanced struc-
t ra‘ materials will ze delayed at least a year and pessibly leager. Qualificat-
ica cf SDI matarials ca-criit will be significaactly delayed. Space structures
technclicgies will ke dalayed 1-2 years.
3. (U} CCST CHANGES: Scme key techaclegy tasks 1a susgert of Phase I systems
scheduled for start ix 7739 have been cestsecaed uatil FY30. Pestzcaed tasks of
$7M have been addad t: planned F730Q costs.

F. (U} T2CG22M CCCUMENTATICN:

c SDI Space Strucktures and Materials

Requirsments Fackage, AFSTC 5/86

¢ SCIO &C2 8/87

¢ SDIo 2 8/38

¢ SCID T=M? 11/38
G. (U) Z2L2TZD 2CTIVITIZS: The MaS Project draws ugon the materials and struc-
turss tachnclegy base cof tne Services anc. Federal Agencies, aad provides essen-
tial technclegical underzianing fcr all SCS systam elements. Cccperative tech-
aclegy demenstraticas ars planned with: Prcgram Elemeat 0603220C Surveillance,
Acguisitica, Trackiag and XKill Assessment; Procgram Element 0603221C, Directed
Znergy Weagzens; and :::gram Zlement 0603222C, Riaetic Energy Weagens.

H. (U) GCTHER APZ2CP2IATION FUNCS: None

I. (U) INTERNATIONAL CCCPERATIVE AC?E"M‘NTS

¢ (U) SDIG/XT has established a scientific cocperative research exchange
(SCCRZ) effort with the United Kingdem Ministry of Defense to discuss materials
and strictures rasearch and develcrment advances ¢f benefit to SDIO
raguirsmeats.

¢ (U) Westlaads, Ccurtaulds, Specmat, United Ringdem, are develozing
advancad, ultra high mcdulus gra"hite thermeplastics fcr SDI systems

azzlicaticas. The tarze ceoatracts toctal asgreximataly $230XK per year and were
initiatsd in 1937.

¢ (U} The Zurcgeaa Space Trikolegy Center has aggreoximataly $300X per year
ceatract let in 1937 to develep ultra-lew frictica films for use by SDI
systzm dasigners in c¢ritical meving assemzlies for srzace aggtlicatieas.

Nl lnanirirn
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rogram Ilament: 0833224C Project Numrter: 54
Z Title2: Key Tachaclegies Budget Activity: 02 Advanced
Technolcgy Develcpment

ny '

J. (U) MIZZSTCNE SCE=CUL=:

¢ C

o

l1ta Star Materials-Flight Demo 2Q FY 89

¢ C st ci Advanced Thermcrlastic Truss Structure
1
£

atfcrms 4Q FY 89

¢ HTS IR Detacicr Xay Test 1Q FY 91
¢ >Pracisica Cimzal Tast 1Q FY 91
¢ Ccmslate Develceoment of Iatzagrated St:uct&res Mcdel QY N
¢ Ligatweight Cempesitas Radiatcr Panel Demo 2Q FY 92

UACLASSIFIFD




nm——_— o

[NCLASSIFIED

77 1339/1391 3iennial RCT&Z Descriztive Summary

Frecgram Zlement: 0333224C Froject Numrer: S5
22 Title: Survivazility, Lethality, axd 3udget Aczivity: 02 Advaaced
Xey Tacihnclegies (U) T2chaclegy Cevelcment (U)

A. (U} Rescurzaes ($ ia Theusands)

T71383 FY1939 F71899 FY1331 Tctal

Preject Title: Aczual  Estimata Istimate Estimate Tc Comglete Program
Ccuntarmeasuras 21,245 22,270 34,994 42,388 Ceazinuing Centiauing
3. (U) 32IZT DISCRISTICN CF MISSICN RIQUIRSMENT AND SYSTIM CAPA3TTITIES:
The purzose cf tie SDI ccuntarmeasuras sroject is te ideatiiy likely Scviet
ccuntarmeasurses to strategic defaense system ccacasts (and/cr jadividual
sgs:em cumccnents) ts assist defense systems designers tc mak2 their systems

st agaiast gctantial Seviet ccuntarmeasuras. The ccuat:srmeasura may e
tﬂc“nxca- -- dz:e <2d sgect

ifically agaiast the hardwarz ci tie defense
systam; tactical -- desigaed tc avcid cr surzrass the defanse; or political
--designed %s gravaat full deslcyment of the defanse system
m2ans such as arms ceatrcl cr festaring czscsitica ko the d2
cur ailies. Tc de. cw fd ura defanses arz likaly tec :
future threats, the ject use
This approach pzts 3iu 2s aga;na- Rzd fecrcoas under coversight of
Mediatcrs in realistzic futurs tars=at eaccuntars. The Threat Analysis Fregram
is ccnducted tc prcvide a ccatianucusly ugzdatad Iatelligence Community
validatad Svst Zre2at Analysis Regcrt (STAZ), which is te deccument agaiast
walch svstem-s*eczfzc "design-to" tareat sgeciflicaticns arz develczed. These
analyses 1inaclude the davelcgment of attack simulaticas and lethality mcdels.

rsugh cutside
ise system by
fcrm against

2;
Th
Ia
2 er
s a Red-3lue T2am methcdolcegy.

S
-
T
v
T

C. (U} ZXCCzAM ACCCMSLISHMINTS AND ZLAN:

1. (U) F7 1333 Aczcmclishments: The Stratagic Red T2am, estadlished in
7 19385, ccntiaued analyzing likely Scviet peclitical, eccncmic, and dectrinal
rasgcases to a U.S. strateqic defense. It interacted wita tie Technical

Red/2lue T2ams to determine the prozasle likelihccd the Scviets would davelop
varicus tachnical ccunters. Techaical Red/3lue Team analyses begun in FY
1935, (Spacerased Interceptor/S3I and Creundbased Midccurss Intercepter/G2MI)
and FY 1987 (Inncvative Architectures and CGrcundzased Laser/G32L) were
ccatinued. A new team was established tc address the curraat Cefense
Acguisiticn Bcard (DA2) Phase 1 Architecture. The S3I, GEMI, and G2L
ccm,leted significant pertions of their analysis and reccmmendations were
sucmitted tc the SDIO Dezuty Diracter aad Chief Scientist. The exgeriments
pregram concantrated cn threat regresentative pest-bcecst vaiicle design and
light ranlica deccys. A Far East/Pacific Theater thraat assessment and an
analysis of Servicz and DcZ attack generaticn simulaters currently teing used

to sugport effactiveness analysis cf the SOS were ccnducted. Bcester aad
pajlcad mcdels te supgers taraat and lethality analyses werz also develcged.

2. (U) FY 1339 Flanned Prcgram: The Strategic Rad T
interacting wita the tachnical Rad/Z2lue taams tc evaluate
cuntermeasuras frem a Soviet perspective. The currant Red
will ceatiaue ia 7739. Scheduling will be escatlished to s

{40} jopIrirn

am will contiaue
cccsed techaical
and Blue teams
issert

2
-
bo
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Frcgram Zlsesment: 0533224C Frcject Numzcer: 55
T Title: Survivazility, Lethality anad 2udget Activity:32 Advanced
Rey Tachaclegiss (U) Tachaclegy Cevelcgment (U)

LS el tod el

srogrammatic decisicn makiag fer the specilic system concazts. The
exzariments srogram will ccatiaue the core resaarch, targaz tachnelegy base,
and light raclica deccy test ef:crts. Threat analysis cf the SDS that

iaclude cr:snd-asad radars aad inzercapters will be coaductad to susgert the
u;da 2 cf the STAZ as raquired >y the DAS.

3. (YUY FY1530 Plaanned Frcocgram: The Strategic Red Team will ccatiaue
analvziang likaly rasscases tc a U.S. strategic defense from a Scviet
cclitical, esccnemiz, azd dc ctria l persgective and assist the Tachnical
Red/3lue T2ams ia determining prczable Scvist likeliheced fcor develeriag
varicus tacinical ccuntars. Teczﬂxcal Red/3lue Tz2am ana’vses will fccus en
deiiazing likaly ccuntermeasures to the SDS Zhase 1 architacturs and its
csroclaents, such as the Beest surveillance aad trackiag system (2ETE), space
surveillance and trackizg system (SSTS), grcundrased radar (G321, cacekased
inzerceztor (S2I), excatmescheric reentry veaicle latesrcszzer systam (ERIS),
and assccizzad zasils management, ccmmand, ceonsrcl and ccxmunicaticas
{ZM/C?}. The e2xzerimenzs orogram will ccacaatrata cn light razlica decey
ccncezhs, dasiguns, and racid deslcyment tasts; the targst :ec1:clcgv tase
will concentrats cn definiang target raquirsments necassary e satisiy ceacest
va.idzticn ctjeciives. Threat analyses thatz lcck beyead Phas2 I will centiaue
ia suzpert cf tie STAZ aad tar=at specificatzica update aad validatica
grceess.

4. {U) FT7133! Blanned Prcgram: The Strategic Red Tzam will czatiaue
inrzaractiag with tae tachnical Zed/3lue T2ams and evaluatiag pgropesed
tzcanical and aca-tachaical ccuntermeasuras from a Scvist farsgectiva.,  All
tzzanical Red and 3lue teams functicaing at the end of FY 1360 will coatinue
ia F7 1991, New t2ams will e started te address curraat ccuntermeasure
issues asscciated with the SOS Phase 1 architectura. The exgeriments program
will ccntinue the ccore rasearch, target techaclcegy base, and light raglica
deccy tast effcris. Threat analyses will ccoatiaue to inccrpcrate additicnal
beecster, savlcads, ASATs, and di:ected energy weaceas as thay are identified
as part of the STAR and turéat stecificatica ugzdataand validaticn prccess.

5. (U} Prcgram tc Cemzleticn: This is a ceatiauiag grogram.

¢ Systam Planaing Cergeratica, Arling=zn, Virgiania (zrime centracter)
¢ Massacihusetts Iastitute fer Tachnclegy/lLinceln Laccratcry, Lexiagton,
Massachusetts
Sandia National Labcratcries, Albuguargque, New Mexics
llistic Missile Crganizatica, Ncrzen AF3, San Berznadiac, Califeraia
Feraiga Tachnolegy Divisicn, Wright-Zattesrscn AF3, Daytcn, Chio
Army Stratsgic Defense Ccmmand, Huazsville, Alarama

ACLASSIFIED

o000




ACLASSIFIED

Srogram Zlament: 3333224C re Ject Numrzer: 55

FI Title: Suirvivazilitv, Lethality, and 2udget Activity: 02 Advaaced
ey Tecinclegies (U) T2chnclegy Developmeas: (U)

. (U} COMZAZISCN WITH Y1989 DESCIISTIVE SUMMARY:

7= CF Izgact en
CHANGE Imgact ca Systems Cazazilities| Imgact ca Sciedule| FY 1990 Ces:
Tach Reducad Celayed 1 yr N/A

Scad N/A N/A N/A

Cest N/A N/A N/A

{U) NAZ2ATIVE DESCZIFTICN OF CHANGES

1. (U} TZCANICAL CHANGES: The 77 1939 Descr;;t‘ve Summary planned
for rotust countarxmeasures and threat proiects to validata likely ccunter-
measuras will agsreosriace develcgmeat and tasting. Y33 tudget ccastraiats
raducad tihe ccuntarmeasures prciecs f slanne

a

ed $23.52M tc S22.345M. The

7733 ccuatermeasurss preoject will maiztais :asic csre2 grogram, Zut previde
sigaificantly reducsd funds feor tastiag aaxd ac finads for tareat de‘inxtlcn
2ffcrss. The FY 1330 estimats cf $35.04M and the F7 1991 estimate cf $42. M
ars rzquestad to raestazlish a reczust ccountarmeasuras project. :

2. (U) SCHEIDULZ CHANGES: The coastrained ccuntermeasuras and threat
srcject cudgat for FY39 has delaved needad system ccuntermeasure tasting and
thr2at analysis. This will rasult in detailad ccuntarmeasura data aad threat
dnalysss act being availatle tc systam dasigners. It is estimated that a one
vear siis will ccctur ia the availability cf the detailed iafcrmation. -~

3. {U) COST CHANGES: See discussica akeve.

(Y]

(U) EZ=CCEAM CCCUMENTATION: Stat=me"b of Werk 6/856

(U)  REZATZD FCTIJLTI--i The ccuntermeasure and thraat prcjects
avolves crganizaticns cf the Army, Navy, Air Force, and Degartment of Energy
(CCZ). Activities are defined in Wcrk Package Dirsctives fcr the Services
and Statesments cf Wcrk fer Federally ?unded Research and Cevelccment Centers,
LCZ, and the prime ceatractor. Cccrdination is accemplished tarouga daily
mcnitoring of activities and a weeskly tachaical interchange and dirscticn
meatxﬂg witd prime ccatracter management. Pericdic meetings with represent-
tives frem the Services, Agencies, and the Department cf Defease ensure
thers is nc unnecsssary duplicaticn .

-~ = ()

H. (U) CTHI2 AZP2CPRAIATICN FUNDS: Nene

I. (U) INTEZ2NATICNAL CCCPIRATIVE AGZIIMINTS: Neae

ACLASSIFIED
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ram Ilement: 0533224C Project Number: 55
itle: Survivazility, Lethaliiy, and Budget Activity: 02 Advanced
Rev Techaclcgies (U) Technelcgy Develcrment (U)

J. (U} MILZSTCNZ SCHEDULE:

Zstazlished SDIO Ccuntarmeasures Prcgram 4CTY1985
EZstatlished Stratagic Red Team and 4CTY1985
Technical Red Teams

let Prime Cecatract 3CFY1985
Zstablished Zxperiments Prcgram 3CFY1987
Exercised Prime Centract Option I 3CTY1987
Zxarcise Prime Cecatract Cptien II 3CT719838
Flight Test Countermeasures 371939
Exercise Prime Ceontract Cption IIIX 3CTY1989
Exercise Prime Contract Option IV 3¢sY1990
STA2 update Azncally

[ACLASSIFIED
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F71990/1957 2IZNNIAL ROTSE DESCRIZTIVE SUMMARY

ram EZlament: 06033224C Prcject Numper: 81
itle: Sur—ivakility, Lethalitwv, aad Budget Activity: 02
Rey Technclegies (U) Advaaced Techaolcgy Develorment

A. (U) RESCURCES {$ ia Thcusands)

Pczular FY33 Y39 TYS0 Y9N Tc Tctal
Name Actual Sstimata Estimata Estimata Ccocmclete Pregram
Izxcvative Sclieace aad Tachaclegy

23,800 13,400 40,9290 48,630 Ccatinuiag

2. (U) 3RIZT C=SC2IZTICN CF MISSICN ?:’UIE:M:V“ AND SYSTIM CASA3ILITIZS: Expleres

iaacvative technclegies for survivacility and lethality. Seeks revcluticnary

; treakthrsughs ia all techaclegies that wculd make a leap ia cazability fcr SDI

: survivatility aad lethality. The fundiag tctals alsc include all SDI S3IR awards,
which make about a third o¢f FY 89 tctals.

C. (U) Z2CC2AM ACCCMELISEMENTS AND PLANS:

() FY1988 Accomclishments: I
ccasideraticn by QDL systam des.g

ST rasearch advaacad maav iaacvaticas fer
n2rs. For example:

et cutside the atmescther:s Sstace Zxseriment Abcard
radicticas that much less iasulatica was needed to isclat

AV

Reek

¢ (U Launched a tast reoek
ats [SPZAR) that verified p

(1]

high vecltage ccmponents ia sgpace.

¢ (U) Develcped the largest taird crder cptical shutter material with
crganic material. UDevelcred flucrceklancl as an alternative to liquid crystals fer
fast nca-linear cptics.

o (U) Fcund the largest taird crder trcadtand cstical suscestilility ever
razcrtad.

(U) Y1989 Planned Prcgram: IST
edge of SA/3M tachnolegies.

effcrts will ccntinue tc explers the cutting

(U) £71990/1991 Plaaned Zrcgrams: Coatinue explcratcry iancvatiens.
prcjects canact be predicted.

Specific

(U) S2IR Accemelishment and Plaas: No SBIR Phase 2 has yet been ccmpleted. SDI
has selected 10 Phase 2 winners in Survivability and Lethality technclcgies. About
half have started the Phase 2 work. 1Ia FY88 it also selectad 10 new Phase 1
winners. The first Phase 2 cempleticas will hagpen in FY39. S3IR2 awards will be

made in accordance with PL97-219 to the best propcsals cffered across all the
technical topics snlicited by SDI.

D. (U) WCRX PZXTORMED 2Y: Variocus institutions (universities, private firms,
natiocnal lazcrateries, faderally funded research ceatars) uader cecatract to Defense
Nuclear Agency and other ageacies.

AL

i
™
i
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e: Survivazilitr, Lethality, and
Rey Tachaclegies (U)

Project Numser: 81
Budget Activity: 02
Advanced Techaclegy Develcpment

. (U) CCMSAIISCN WITH 7733 DESCRIZTIVE SUMMARY: Technical accemslishments are all
first-ever events.

TYZE CF | Imgact cn
CHANGE Inzact ca Svstems Cagzabilities| Impact on Schedule} FY 1390 Cest
Tech /A N/A N/A
Scxd N/A N/a N/A
Cest N/A N/A N/A

NAZ2ATIVZ DESCEIZTICN CF CHANGES (U)
1. {U) TECGINICAL CHANGES: None
2. (U) ECHETULZ CHANGES: Ncne
3. {(U) CCSET CHANGES: Nene

"y

(U} P2CCEAM TCCUMENTATICON:

G. (U} RESLATEZ ACTIVITIZS: IST coatributes technolcgy advaaces t:s all SDI elaments
and tc military and civil asclicaticas. Maay of techaical advaaces will have wide
impact ca military aad civil tachnclogy.

H. (U) OTH=2 AZFXCPRIATICN FUNCS: None

I. (U) INTZENATICNAL CCCZIRATIVE ACREEIMINTS: Ncne

J. (U) MILZSTCNZ SCHZZULZ: Nct Apctlicazle. Research is the fcrafrent of
tachaclegy whera events cannot be gradicted. )

IRCLASSIFIED
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TY 1392/1991 3IEZNNIAL RDT&Z DEZSCRISTIVE SUMMARY

L} Prcject Number: 83
v, Lethality, & Rey Technclcgies 3Budget Activity: 02

A. (U) 2ESCUR ($ Thcusands)
Sroiecst Tikla: Suszert Pregrams

TYI38 TY39 Y30 FY391 To Total
Te=ular Name: Actual Ist Ist Est  Ccmp Preag
Suzsers Frograms 23,111 15,243 8,472 8,578 Cezatinuing
2, (U} 3ITTT CISCEISTICN CF MISSICN 2TCUIRIMENT AND SYSTEM CAZA3ITITIZES:

Tais greject zreovides funding for Army aad Alr Fcerce rregqram maazagement
exzeasas for civilian terscnnel, travel {TDY), traiaiag, raats, ccmmunications,
iafcrmazica managament, utilities, priatiag aand regrecductica, suzrlies, equipment,
aad ccnzracts for rasearch and sugpert sarvices.

C. {U) S3CGEAM 2CICMELISHMENTS AND FLANS: The fundiag grovided to the services

3v =his zrzjecs 2nables tiem <o ceatralize racurriag creratiag ccsts so that fund-
ing for tachnical rasearch may be devotad sclaly toward tiaat purzcse.

D. (U} WC3X PIZZFCEMED 3Y: Primarily tae ci vxl.a1 emglcyees cf tﬂe Army Strategic
Cefzasz Cemmand (Huazsville AL and Crystal City VA) and the Ais ce Space Divi-
sica {les Angeles). Civilian perscailel ccosis ccm;rise 53% of the su;pcrt pregrams ’
findiag zrevidad to the services. Werk is alsc pericrmed by tue fcllowiag major
ccatricters:

Intagraticn Suzsers, Ford Aercsgace vaxs ca, Les Angeles (AF)

Ssstams Znginsering Suggort, ANSZR Iac., Lcs Angeles, (A7)

CaM fcr Simulatica Center, CCLSA Inc., Hun:sville {Aray)

$,3zzms Iagineeriag Supgert, GxC Inc., Huxtsville {Army)

MIZ Scfzwars Maint & Opns, Hewlett =acxa--, Huastville (Army)

2. (U) COMS23ISON WITH 7Y89 DESCRISTIVE SUMMAZY: Supgert pregrams have act beea
sazarataly identifiad in previcus sucmissicns. The decrz2asa ia funding levels
frem F733/7Y33 to FY90/91 ars due to the ccmpletion of the HELSTF project
(20T%Z-funded ccatructicn) which was carried ina this pregram elemeat under Project
83.

IMPACT OF CHANGES
] CHANGE Svstam Cazabilities Schedule 3udget Year Cest
Tec Neae Nene Nene
Scad Neae : Nene Nene
Cecst Ncae Ncne dene

NARSATIVIE DISCRISTION CF CHANGES
1. TICHNICAL CHANGES: N/A
2. SCHIDULZ CHAIGES: N/A
3. CCST CHANGES: N/A

HEREISNNE
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Pregram Zlament:  $0503224 Prcject Number: 83
PZ Title: Survivatbility, Lethality, & Xey Tecanclcgies Budget Activity: 02
FoooU) Z2CC2AM CCCOMENTATION: Services sucmit detailed justificatican using SDIO

Werk Fackage Dirsctive format ts deccument each year's supgert rregram raquire-
ments.

G. (U} =TATSD ACTIVITIZS: Supscrt pregrams funding fer the Army and Air Ferce

ara alsc fcuad ia eachk cf the ctier four SDIO prcogram elemeats under Project 83.

H. (U) CTHZIR AZ>ICPRIATION FUNCS: Ncne

1. ZFECCUREMENT (Szecifv Arcrerzriaticn): Nene

2. MIZITARY CONSTRUCTICN: Ncne

I. (U) INTIENATICNAL CCOPERATIVE ACZIIMENTS: Ncae
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Program Element:

FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

0604220C

PE Title: Phase I Strategic Defense System (U)

Project Title:

Project: 60
Budget Activity: 02 Advanced

Technology Development (U)

Boost Surveillance & Tracking Svstem (BSTS) (U)

I
I
|
|
!

PICTURE/SCHEMATIC ON NEXT PAGE

POPULAR NAME:_BSTS (U)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in thousands)

1 |
| SCHEDULE(U) |
I

| | | ! |
FY 88 | FY 89 | FY 90 | FY 91 |To Complete|
| I | I [ |
| (X)Program | | | Milestone | Preliminary | XXXXXX |
[Milestones | ] | II | Design | XXX |
| | | | ] Review | XXXXX |
I | | | | I |
|Engineering| | { | [System De- |
[Milestones | | | End-to-End |sign & ]
| (U) i | | Ground Demo |Fabrication]
| { | i FY90-FY92 [for Launch |
[ | | | I | |
| (X) T&E | | | | | XEXXXXX |
|[Milestones | i | | [19:9,0.6:0.6.6,0.0.0 ¢
| I | I I ! XX |
| I ! | | | [
| (U)Contract| | | Authority toj |
[Milestones | | | Proceed | |Continuing |
| I | | | I |
| | | | | [Prog Total |
| (U)BUDGET | FY 88 | FY 89 | FY 90 | FY 91 |To Complete|
| | ! ! ! !
[(U)Major | | | | I |
| Contract | | | 262,000 [ 427,000 |Continuing |
! | ] | | I I
| (U)Support | | | | | |
|Contract | | | | | |
f ] l | l | |
| (U)In-House| | | | [ [
| Contract | | | ] | |
i | | | | | |
| (UYGFE/ | | | | [ [
| Other | [ | I | |
| | [ | [ | |
[Total | | | 262,000 | 427,000 |Continuing |
| | [ I i |




ram Element:  0604220C Project: 60
tle: Phase I Strategic Defense Systam (U) Budgzet Activizy: 02 Advanced
Technology Development (U)

[C s
Al

Y A

SCAEMATIC: TWO COMPETING BSTS CONCE2TS (U)

“

B. (U) BRIEZT DESCRIPTION OF MISSTON REQUIREMENT aND SYSTEM CAPABILITLES

(X) This project will accomplish the Full Ccale Development necessary for a
fully responsive advanced space-based system to detect and track dallistic mis-
siles in their boost XCCICCCEICHICCCCCCICCIRECLTCClCCECEiEitiXXX.  This
data will be used to generate initial tactical waraning/accack assessment (TW/AA)
and follow-on attack status reports, which are communicated to t:e National Com-
mand Authorities (NCA), to subsequent layers of surveillance systeams, and,
potentially, to defensive weapon systems. Since this system will potentially
provide the first warning and attack assessment to the NCA, as well as handover
to other SDS elements, it must be highly survivable through all levels of con-
IBAL- PR 0.0.6(0.6,6:0.60.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.:0.0.0.0.0.0.8:0,6:6.0.0.0.0.0.0. 6.8 L 85,80, S XA KK OO LKKE.0.0.0.0:0.0.0.0.0.0.0.6. ¢
RUGKRE0,0,0,0,0.0.0.0,0.0.0.0.0,0,0,0,0.0.0.0.0.0.6.0.0.0.0.0.0:6.0.0.0.0.0,0.6.6.0.0.0.6. 0.0 A KKK 60,000 K S ALK 00.0,0.0.6.0.6.0.0.6,0.0.0 4
RUEE00.0,0.0.000.0.0.0,0.0.600.6.0.0,00.0/0.0:0.6:0.60.0.6.0.0.0.0.0:0:6:0.0.0.0. 00,000 K80 S ES A AKRKERO.XAKN.0:0.0.0.6.0.0.4
R RRGEAKNEKO.0000UN0.6,00.0,0.0.0.00.56,0.0.6.0.£0.0.6:0.0.0/0.0.0.0.0,0.0, 000800 LEKE KK KRREAKEEE6.6.0.0.6.0.0.4
ROKRUKKO KBS0 000,0.80.8.0.0:0.60.60:0.0.6:0.00.0.0:0.0.0.6,06:0:6. 6,00, 00 .0 L LEE LS QB EKOCKKES.0.6.0.0.6.6.0.6.0.0.0.4
LT TR XK KKKKK. Specifically, improvements are
expected in on-board signal and data processing, protection against direct and
indirect attacks, and in XOCOCOTRREREEE KA EEOOEECORaaos
XJL(.(.QCCLCCQC(M‘CCCLWKXXXXXX)Q(X‘WWX‘LL‘MWW‘LL‘X}L‘L(.(.(.X)(XJLW‘LXX
X}CL(.‘(.‘C(.(.X)LKL(XX.XJLYXXX.WLUXKXXXXXXX.WL‘WXXX&W&(&Q(X)(.IQ{X)UQQC(X}Q(
20 0,88,0,8,0,9,6.6.0,0.0:0,0,6,0.0,6,6,0,0.0/0.0.0.0.0.6.0.0.0.0.0.0.0.0.60.60.6.6:0.0.6.0.0.0,0,60.0.066.0.0.0.08666606.6.6.0.6.00.00.4¢
X:CC{.(..L(..(.‘(..(.XA..C(.(..LLK.LWWLKXXX)(X.WW‘XXXXXXXX.(.&C(..CC(L(.CQ(.C(.CCQL‘(X.IQQQ(X}(
RSOSSN N0005000800086000.64.0:0,6.060 S RENAEEE06.0066.0805MKLEEKAAAKKKARLKKLLEAG0.0.0.6.66.6.0'¢
ALCCCCEOCOCCECCCOOKKKAAXK . ALl aceivities for this program in FY1990 and

F71991 have been reviewed and determined to be in compliance with the ABM
Treaty.




rogram Element: 0604220C Project: 60
PE Title: Phase I Strategic Defense System (U) Budget Activity: 02 Advanced
Technology Development (U)

(U) The Demonstration/Validation lead-in to this project was contained in
Project 8, Boost Dem/Val, PE0603220C.

c. (W) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FV1988 Program Accomplishments:
See Project 8, PE0603220C for BSTS activities prior to Milestone II.

2. (U) EY1989 Planned Program:
See Project 8, PE0603220C for BSTS activities prior to Milestome II.

3. (U) FY1990 Planned Program:

(U) The BSTS will continue to undergo extensive, end-to-end, ground
testing on components/subsystems.

(U) Specific system analysis, design, fabrication data, and schedule
information is available at a higher classification level.

(U) Long lead items for the flight experiment and FSD vehicles (e.g., optical
mirror blanks) will be procured.

4. (U) FY1991 Planned Program: (U) Efforts will focus on completing a
Preliminary Design Review.

D. (U) WORK PERFORMED BY: This program is managed for the SDIO by the Air
Force Space Division, El Segundo, CA. A single contractor will be selected in
FY1990 following the Project 8, Boost Dem/Val Final Design Review.

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

{ CHANGE | SYSTEM CAPABILITIES | SCHEDULE | FY1990 COST |
(U) Eng

(U) Sched

(U) Cost $262M increase

NARRATIVE DESCRIPTION OF CHANGES (U)

ENGINEERING CHANGES: (1)

SCHEDULE CHANGES: (U)

COST CHANGES: (U) Project created by transfer of funds ($262M) from
Project 8, Program Element 0603220C.

W -




Program Element: 0604220C Project: 60
PE Title: Phase I Strategic Defense System (U) Budget Activity: 02 Advanced

F. (WU
(W
()
W
(W
(W
(B

G. (U

Technology Development (U)

PROGRAM DOCUMENTATION:

BSTS Technical Requirements Document - February 1985
BSTS System Specification - August 1986

BSTS System Requirements Document - August 1986

BSTS Dem/Val Environmental Assessment - August 1987
System Concept Paper (BSTS Appendix) - August 1987
VUE Subsystem Specification - August 1987

RELATED ACTIVITIES: Program Element 0603220C, Surveillance,

Acquisition, Tracking, and Kill Assessment (Project 8).

H. (U)

OTHER APPROPRIATION FUNDS: Military Comstruction: $25.179M in FY1991

for fixed ground station.

I. M

J. (W)

INTERNATIONAL CCOPERATTIVE AGREEMENTS: N/A

TEST AND EVALUATION DATA: N/A




[RCLASSIFIED

7 13353/1331 BIZNNIAL RDT&Z DESCRIPTIVE SUMMARY

Procgram Slament: 0833333C Budget Activity: 08 Defanse-Wide
P Titlea: Managamaa. Headquarters (U) Mission Suppeort
A. (U) REECURCES: {3 ia Thcusands)

Sroisct rYas FY89 FY30 7791 To Total
Numcer & Actual Est Est Ist Cemz  Prcqram
Title

J1 Headguar:tsrs Supsert 29,9028 21,000 25,394 27,458 Ceatiauing

CESCSI=TT
2

~I=TION OF FLEMENT: This prcgram element provides the

rascurcas fcr the Diractor and the staff to execut2 their rasgensibilities

as CSD's 3 mary agezt for managing the strategic defense raszarch and devel-
ccment trogram.  Fuxdiag is used primarily ts cover rcutine expenses
asscciatad wish day-tc-day creraticns and to provide tie admizistrative
suzzert sarvicas aecassary fer ef;ec*xve internal management and cgeratica of
the Stratagic Telzns2 Iaitiative Organizatica (SDICI. Reutizs o2 e'ating
exzexses laclude:

¢ c¢ivilian salzries and benefits,

¢ travel and traasgcrtation for beth the civilian and military SDIO

¢ ccmmunicaticas,
¢ raats aad utilities,
0 sucscrt servics ceatracts, and
¢ suztliss and equipmeant.
Sugzert services include:

o rascurce management (fiscal management, human rescurcs management,
and iataraal managemeat centrels),

o extesrna

1 liaiscn wita Ceagrass, private iadustry, the scientific
ccmmmunity, aad the

media,
o multinaticnal precgram cversighnt,
o intaraal security and tachaical sacurity analysis,

o ccatract administration iacludiag the small/disadvaxtaged business

0 infcrmatica management including autcmatzcn

U401 ASSIFIED




—

INCLASSIFED

33C Budget Activity: 05 Defense-Wide
Hdeadguarters (U) Missicn Suppert

C. (U) Z2CCZAM ACCTIMELISHEMENTS AND PLANS:

1333 Accomelistments: (U) The Managament Headguartars (MHQ) Acccunt
revided fuading these racurriag surzsceri pregrams aad cperating expenses
cessary fcr the efficiant aand effectiive management cf the Strategic Defense
Sgram zy the SDIO.

T/ 1933 Zlanned Fragram: (U) The MEC Acccunt will ccatinue £c fund the same
tytes c¢i supgert trograms and exceases; hewever, Delew threshhold
rareograTmiag may e rsquirad tc meet 11creased Management Infeormaticn Suppert
(MIS) servicaes as well as increases ia ccmmunicaticas, reats, utilities, and
cffice squigment.
TV 1989/1331 Planned Frogram: (U) The iacrease ia fuadizg scught fcr FY19390
and F71331 rasul:is frcm a pregpersicnate grewtd ia tha cther SDIC pregram
elaments as the Siratagic Defanse Systeam begias traasitica of initial elements
tc full scale develczment.

¢ (U} Tc mes: %he rasultant exgaasica ia SUIC's maz agemeat and over-
signt raguirements, DeD has raccgaized the leagstandiag shcrtfall ia SDIO
manscwer. Acccrdiagly, tais budget iacludes fundinag to covet an anticipated
increzasa ia SDIO civilian perscanel strength cver the next two years. A
scrtica cf this incraase is alsc desirad in an effcrt tc raly less heavily on
Ccntract Adviscry and Assistance Services (CAAS).

¢ (U) Likawise, significant incr2ases in autcmatica aad iafcrmation
raxagsment costs are exgectad in crder tc mest the atsclute raquirement for
cregrammatic and financial acccuntazility. Ia tais ragard, the SDIO

Managzmant Infcrmatica Systam (MIS) has nearly ccmpleted the dccumentatien and
design phase and will tegin full implementaticn cf a netwecrX ccmgatible with
e Services and Agents who execut2 tie Strategic Defanse Frcgram. This will
enazle SDIO tc assume a more ceaatral rcle in the planniag, exascutien, and

managemant cf infcrmaticn rascurca activities tihrcughcut the Strategic Defense
Frcgram.

¢ (U) The Headgquarters Management prcgram elsment amcunts to less
taan nalf cof cae gercaat of SDIO’s FY 1990 budget raquest. Witicut an
increase cver tihe next twe fiscal years, ccitinued effective stawardship of
tie Stratagic Defanse Prcgram prcgram will beccme iacreasingly difficult.

D. (U} WCEX PZRFCEMED 2Y: Primarily the military and civilian perscnnel of
SDIC. (Ciwviliaa e-;cnnel cests ccmsrise the largest siagle exzense in the

Management Headquarter Acccunt.) Work is alsc perfcrmed by the follcwing
cocntracters:

fclaris, Iac., Iatarnal Security aad Infcrmatica Management
Zrcgan Asscc., Iac. Tecanical Security Analysis
Iastitute fer De‘ewse Analvsis Technjical Library
2-X Dynamics, Iac. Multinaticnal Agraements
250 Ente:;rises Acguisiticn Management




[RCLASSIFIED

meat: 0535338C Budget Activity: 06 Cefense-Wide
fanagemexnt Headquartars (U) Missica Surport

w
’{ w

15y
.

(U) CCMEARTISCN WITH FY1933 DESCZISTIVE SUMMARY: No substative changes.

0.’

(U) ZECGRAM DCCMENTATICN: The SDIO headquarters management fundiag is accem-
plishned IAW DeD Diractive 5100.73 aad SDIO Administrative Iastructiea 7201. A for-
mally azzcinted managament bcard chaired by the SDIC Dezuty Diracicr reviews the
Managament Headquartars Acccunt budget and expenditures.

{U) 222ATED ACTIVITIZES: This zrogram element suzrerts the ciler six taechnical
regram elements ¢f tha Stratagic Defanse Research and Develcctment preogram.

G.

H. (U) OTHEZR ArFP2CSRIATION FUNDS: Neae.

I. (U) INTEINATICNAL CCCPERATIVE AGESIMENTS: None.

J. (U) MILISTCNZI SCHECULEI: Net agpplicable.

U%Pl QSSFIEB
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INCLASSIFED

Frogram EZlement:  2522223C Project: 43
$2 Titla: Systams Analysis & 3udget Activity: 02 Advanced
2atila Managament (U) Techaclegy Develorment (U)
2 r

¢ (U) A r=al time distrizuted operating system wi.l be transiticned
tc susscert experimental systam evaluations.

¢ [(U) Llaser ccmmunicaticas subsystem prctotype develcrment will
ccatiaue.
3 (Ul Zrccram ts Cemcletion: This is a ccatiauiag project.

L. (U) WC2X P=Z=FC3MED 3Y: Thils werk is sc brcad that it spr2ads acress a
wide ccocmmunity ¢f Zoth coatractors aad faderal ageacies. For example:

¢ (U} TEW has develcped, aand is ccatinuiag, break~thrcugh work on
algeritams 42 haadla difficult tasks ia surveillance-tracking-iaterceptor
assigament.

¢ (U} Alghazach Inccrzeratad (a small E‘*m ia 2urliagtecz, MA) has created
susericr algeritihms, and accer aﬁvzng analysis tachniques, based ca ncnlinear
azzwerk flew cstimizaticn; tals tasic werk is intended to help zatile manager
comEuTers

tz selact corrackly f--m ttarnative tacktical choices.
o (U) Zcme Alr
va.ldazla werk ia gack
tizle satallites |

Cevelozment C2atar (USAF) is perfcrming excertionally
z-switchiag cemmunications, particularly ts/frcem/amcag

o [(U) Cther cgatrackers iaclude SPARTA, Martia Marietta, aand Texas
astrumants.

¢ (U} NASA, NS, and DAZPA alsc provide significant suggert.

{yU) CCMPAZISCN WITH FY1983 DESCZISTIVE SUMMARY:

TY?Z QF Impact en

CHANGE Imsact cn Systems Cagatilities| Impact cn Schedule! FY 1990 Cost

Tach T2ch Prcjects Dewn-sccged N/A N/A

Scad N/A Cemrmunicaticns N/A
/Frcjects Deferred

Cest N/A N/A N/A

MARRATIVE DESCRIZTICN OF CHANGZS (U)

1. (U) TECHNICAL CHANGES: Plaaned new prcjects in ccmmunications and
software engineering wera nct exacutaed due to FY33 fundiag cuts.

2. (U) SCHEZULZ CHANCES: Tachnclegy prcjects ravisad tc accommedata
cverall STI schedule adjustment ia rasgcase to budgat changes.

AdalHED

3. (U) COST CHANGZE: NCNZ
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Wawt

Prcgram Ilam
PZ Tizle: E
2

/stams Analysis &
atile Mazagement (U)

[IACLASSIFED

Prcject: 43
Budget Activity: 02 Advanced
Technclcgy Develcrmeant (U)

e: 0533223C

S2CCEAM DCCUMENTATICON:

System Ceacazt Paper 4/88

Tast and Zvaluation Master Plan 6/87

SZI Prcgram Master Plan 4/88
G. (U)  BITATID ACTIVITIES: Prcgram Element 253223C, System Analysis aad
2atil2 Managemeat (3M/C3 Ixgerimental Systams, Naticnal Test 3ed, aad SDS Fhase
I Zxgia2ering)

H. [(U) CTHE2 AZSICEZIATICN FUNDS: NCNE

I. {U) INTZSNATICNAL CCCPERATIVE EFFCRTS: NCONE

J. {U) MIZESTCNE SCHEDULE:
Sa2cend CGeneratica Algeritims Fr39
Mcsaiz Frccesscr Demo ri3s
Frotcowyse Frecssscr F9
Mualtizlis 2z2am Aatenna (Cemm) FY39
Agile Beam Ccaztrel (Ceomm) Y90 ..
Fhased Arrays (Ccmm) FYS1
Scitwarz Center FY9Q
Cemplata pretcooyze SOS FY31

IACLASSIFIED

‘—
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i)

regram 2
T My
T Tisl

2

rc)

Zlement:
2: Systems Alalysis & Batila Management 3udget Ac

ect Title:

2833223C

BM/C3 Exger

Praject Number: 44
tivity: 02 Advanced

Tecanclegy Develcrment (U)

imental Systems (U)

ATIC CN NZXT 2ACE

SCEM

SCPUTAZR NAME: Coxzmand Centar/ System Creraticn and Iategraticn Functicas
{CC/SCIF) Zxgerimental Systams (U)
A. (U} SCHEDULZ/3UTGET INFCEMATICN: (3 1a tihcusands)
SCEEIULE Y 23 Y 83 Y 90 79 T¢ Cemplate
‘UlPrzgram silce CC rilct CC Filer CC
Milastznes 2uild 1 2uild 2 2uild 3 I, 83-34
Znginearing Interim Syszam 31 Sgecifica-
Milestzaes Requirements{Requirements |ticas for CC
‘U Review Review
(U TaZ CC zuild 1 CC 3uild 3 DTI, 30-32
Milastcnes and 2 IXgerimeats
Ixseriments
Milszstones |CG3EIVIZUO- G3zV{ZU2- G2ZV(ZV6-
Cecatracs =N ZVs) V7))
(Ul

(U)EUTGET

F7 33

FY 89 FY 90 FY 91 Prcg Tctal

{UiMajer
Ccntracsk 82,373 68,179 133,773 183,071 Centinuing
(U)Suzzers ‘.
Ceatract 3,100 6,000 10,000 20,000 Centinuing
{U)Ia-Heuse
Ccatract Contiauing
Grz/

Cther Continuing
(UlTetal 91,2373 74,173 143,773 203,071 Centiauing

Aot
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JACLASIHED

Frogram Zlemenc: 0532223C Prcjest Number: 44
22 Tizle: Systams Analysis & Budget Activity: 02 Advanced
2atzl2 Mazagement (U) Technology Develcpment (U]

(28]

2. (U1 22ITF ZISCEISTICN OF MISSICN ZIQUIZEMENT AND SYSTEM CAPAZIITIZES:
This zreject nas vtuc major tasks.

‘U) Tasx 1 - CC/SCIT Architecturz Defiaiticn: Includes azalysis, researcs!
and dzvelcrment, axd design of Ccamand axd Centrol, Systems Operaticn and Inte-
gratica Fuacticns (CC/SQIF) for a stratagic defense. The task estatlishes the
guinzizative suisystam functicnal raquirsmeats, and iacludes techzclegy trade-
ciis and davalccment ¢f exgerimeatal CT/SCIF cperaticnal concepts axd sgec ifi-
citicas. This werk is undertakea ia clsse cocrdinaticn with systam engineeriz
activiziss (Frcizct 45). This task alsc establishes recuirements for the CC/SCIF
Ixzerimentzal Fregram and for the CC/STIF Tachiclegy Develesment Project. 1In
addizica tc CT/SCIF cgeraticaal ccnacazts aad system functionality, this task
addrasssas tec::;ques ts achleve and demcnstrate the system security, system
rcsustness and survivazsilizy, svstam tests, and system evcluticn which will be
raquirsd cf the SIS Cocmmand aad trcl alsment.

{U) Tasx 2 - CC/SCIF Zxcerimental Svstams Proiect: This prsiect suggertis
tn2 Cem/7al zhas: and is central &g tha rascliticn cf technical issyes Zricr to
entry latc TSI, The troject ccusists ¢f aexgerimental activities which grevide
the anvircamenzs aand test articles necassary to demcnstrate and validatas Phase I

C/SCIT ccneszts and designs for the Cormand Canter element and its ralated com-,
mand aaxd ccatrel functicns. At the suisystam level the project ccasists cf the
fcllewing majcr CT/SCIT exzerimental activitias: 1) Tracking and Discrimination
exserimants, 2) W2azcas and Senscr Centrasl ex erxme“;s, 3) Distrizutad Multi-
acde Neuwwerxk exzarimeats, and 4) Pilct aad Prats te Ccmmaad Ceatzar exseriments.

(&)
5

U ne Zxzerimental Systems grel2ct alsc ilntzsgrates the prewctyse CC/SCIF
suzsystams to provids simulaticas and emulaticas cf iacreasing c:mplexity and
fidelizy. Intacranad system exceriments will razlicate the integraticn cf
nardwar2/scitwarz/man-in-the-lcez in a CCZ/SCIT systam driven by taraat scenar-
ics. Thae U.S. Army ZV-33 exceriment emslovs high fidelity mcdels of sensors,
w2acens, and eavircaments aad is curreatly providiag an evaluatica cf the Phase
I architecturs with rasgect to CC/SOIF duriag the Midccurse and Tarminal phases
cf zallistic missile defense. A SDS Develccmeat Lazcratcory will Te established
tc germit advancad excteriments cazable c¢f simulating all phases cf strategic
defznsea

( 2

lzal-werld data ccllactien will previde emcirical data tnat nhances
ity achisvazle thrcugh simulaticn. "Tals aczivity is imgertant as a
ma]cr scurce cf rzal-werld data cclle-t;cn, and will ke ex;anded to anlude data
availazle frem ralatsd SDIO eseriments.

C. (U) EZCCE22M ACCCMPLISHMENTS AND P_ANS:

1. {U) 7733 Accemplishments:
- {Ul & basa2line CC/SCIF arcaitacturs has teen identifiad.
- {Ur Iaitial reqa;:emeq.; fcr the Excerimental Svstams pregram
nave beaen identifi




Prcgram Elament: 0533223C
PE Title

Sy

3a¢

(U

{yU)

()

-
-

IRCLASSIFIED

2raje
stams Analvsis & 3udget Ac ity: 2 Advaaced
ttle Managemeat (U) Technc--gy Develgrment (U)

{U) Twne EV-33 near-tarm exzeriments (Levels 2 & 1) were succass-

Twar2 pclicy was adcpted basad upea the raccmmendaticas
e Scieace 3card (DSB).

n

(U} Cevelcgment cf a set cf human ccmmand axd ¢

1 engagement
dscisicn crizaeria agslicakle to 2eest ghase ¢f &

se.

Anp-
cats
as2d

at
M

€a
=2

(U) A Decisicn Aid Test Zavircament (DATE) was prctciygped to
measur:2 humaa rasgcases.

(U) sre
Naticnal T
lished.

-zrocesscr electrcnic iantarlace between the
ity and the EV-33 simulatica sits was estab-

¥Y1983 Planned Pregram:

(U) 2w2finement cf ccatant and scera of exzerimeatal activit

o

es.

(U) Zs3

taslisament cf SDS Develcepmeat Labcratery for conduct of
advanced

CC/S0IF simulaticas.
(U) Develczment cf tre PILOT Command Center exseriment.

{U) Inccrzcration cf empirical data from elament flight tests
tec suzzert simulaticas.

771330 Flanned Pregram:

{U) Initiates design effort for prctctype sgace-ground ccmmuni-
caticas facility.

(U} Iavestigate and analyze survivatble filber-cttic network and
netwerk switch requirements and develop an exserimeat plan.

(U) Initiate tracking algerithm, kattle plaaniag/seascr plaaning
algeritams, and distriluted multi-acde netwerk experimental
tast beds.

F71991 Planned Prcgram:

(U) Initiate acquisiticn c¢f protectyze space-grcund communica-
ticns facility.

(U) Cenduct survivazle fizer-cptic netwerk and netwerk switch
exzeriments.

{U) Ceatiaue tc incrzase fidelity c¢f tracking algcrithm, battle
planning/sensc* *lanning, and distrizutad multi-acde netwcrx

T oo

b-‘

|4




[NGLASSIFED

Procgram Element: 0533223C Prcject Numcer: 44
PE Title: Systams 2nalysis & Budget Activity: 02 Advanced
Battle Management (U) Ta2chnclcgy Develcrmeat (U)
5. (U} PBrcograzm Plan te Cemzleticn: This is a cceatiauiag program.

D. (U) WCEX PZ=FCEMED 3Y: The majer implementaticn and iatagration contract
fer the CC/SCIF Zugerimental Prcgram is held by TRW, Iaccrzeratad; its werk is

centered at Huztsvills, Alazama, uader the Army's Strategic Cefense Ccmmand.
E. (Ul CCIMB23T=CN WITH FY1333 DESCRIZTIVE SUMMARY:
IYpE CF Impact on
CHANG= Impact cx Systams Cazazilities| Impact cn Schedule| FY 1330 Cost
Tech Consclidaticn c¢f Activities N/A N/A
Schd N/A N/A N/A
Cest NiA Defar Sgaca-zasad =V N/A

NAZZATIVE DESCEIZTICN CF CHANGES (U)

1. (U} TETHZITAL CHANCZS: The Zxserimental systams pregram has been
ccasclidazzd iats fcur majer activities tc better address all CC/S0IF
critical issues.

2. (U} SCHECULE CHANCGEZS: Due tc fundinag limitaticas ia F71988 and
FY1333, the S:aca- asad IV will nct te implementad

3. (U) COST CHANGES: FY1383: -31.5M; FY1989: -$39.9M

'l‘

(U} Z2CGEAM CCCUMENTATICN

(U)  Systam Csncazt Paper 4/33
(U} Test and Zvaluaticn Mastar Plan §/87
{U) SCI Prcgram Master Plan 4/33
(U) Techaical R:quiremeats Decument 4/83
(U) ECS Descriczticn Documeat 10/83

G. (U} RSIATED ACTIVITIZS:. CC/SOIF EZxgperiments will be tastad in the NT3,
Brcject 45, Systams Analysis & Battle Management, Precgram Element #0603223C.
CC/SQITF Techa~lcgy, Prcgect 43, Frcgram Element #0603223C provides technologies
fcr the exzerimeatal grcjects. EDS Phasa I Engineering, Project 45, Pregram
Element #0503223C uses the results of experimental design, integration and test
activities tc rafine the Phase I system design and assesses cverall SUS Phase I
needs tc ensurs tlat ac unnecessary duplicaticn of effcrt exists.

H. (U} CTHZR ASPSCPRIATICN FUNDS

1. {U} P3CCJR2EMENT (Scecifyv Accreoeriation): Not agzlicable.

2. (Ul MILITAZY CCNSTRUCTICN: Not apzlicable.
I. (U)  INTIZNATICHNAL CCCESZATIVI ACZEIMENTS: Nene
J (U) T=ST AND IVALUATICN CATA: Valuable data was ccllectad during the Gazv
Levzl-) and Lar---l t2sts aad is curraatly beiag analyzed. 2dditiocnal exper-
iments of incraasing fidelity ara scheduled ia FY1939,
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DT&= CISCRIZTIVI SuMMARY

Preogram Zlament: 1323223C Prsject Number: 45
$T Tizle: Systams Analysis/3Iazile 2udget Activity: Advanced Tachnclegy

Managemazt (U) Cevelcsment (02)
A. (U} RESCURCES (3 ia Theusaads)
Srciect Tizle: Nazicnal Test 2ed (U)
Feoular FTo1z:s F7 1833 7 1380 TTO139 Te Tetal
Name Actual Zstimate Zstimate Zstimate Comolata Zrcgram
Naziznal Tast 2ed )

77,712 100,173 115,827 121,832 Ceatinuiag

2. [U) 3RIZF DESCZIZTICON QF MISSTCN XEQUIREMENT AND SYSTIM CAZA3ILITIZS: The
missica cf the Straizagic Defanse Initiative (SCI) Naticnal Tast 2ed (NT2) Program is
to suzzert the devalczment axd depleymeat decisicn greocass. TR ;ur;cse cf the NT3
is tc provide a cemgrahensive ca*a:LlLtv tc ccomoare, evaluats:, aad tast altarnative
arsnitactures for z stratagic defense against tallistic missilss, .1c‘“d1"g thelr
2a<tzls Management,Zimmand, Coakrel, Communicaticas [EM/C?) faaturss as well as to
evaliats varicus dzfansive tacanclcgies in a systam frzzewecrk deflned Ty thesa
rzaitactures. Thz da2fiaiticn and acguisitica cf this cagability has -een
canzralized in crdsr tc easura that a siagle integratad cagazility dedicatad to the
SCI is availazle t:o t2e entirs SDI commuaity for addr 233iag the maxy crxt.cal isstes
necsssary to susscrs infcrmed decisions ca the futura davelctment and dezlecyment cf
a strategic defansz. The Vac cnal Test Facility (NTF) at Falccon Alr Fcorce Base,
Ccicrade is the nuz and ceneral facility cf the NT2 system.

'J) PECGRAM ACIIMPLIS:

CMELISEMENTS AND SLANS:

1. {U) FY 1333 2ccemglisihmants:

¢ {(U) The NT2 Jeciat Pregram Cffice was ralccatad o Faleca AFZ, Celerade fre
Hanscem ~F3, Massachusettis.

¢ [(U) Martin Marietta Iafcrmatica aad Ccmmdﬂxcat cas Systams cf Deaver,
Ccicradc was awardszd the NT3 Lntegrat'cn {Phase IX satract.

¢ (U) Xaisar Zagineers, Inc. ¢f Cakland, Califcraia was awarded the ccatracs
fcr ccastrictica ¢ tie NTT and ccns**u ctien c¢i tie new facility began.

¢ (U) Facilizy mecdificaticns to the chsclzd ed Scace Creratiens Centar
{CSCC) at Falcea Air Ferce 2ase wer2 undertaken tc acccmmedate NTT computer and cem-
municaticns equicment pending cempletion cf the permaneat NT?F facxlxtg.

¢ (U) The first twc milastones cf NT2 devalccment (Zarly Analysis Cazakility
and Zarly Creraticnal Cazazility) were achieved.

{U) A vi

2

c decz2leconferancing netwecrx which iaterccanects six gacgrasaically
sezzrats facilitizs cf the Army, Navy, Air Fcrca, and Naticnal lLazcratcries intc a
diszrizutad netwcrik tecame cseraticaal.

UACLASSIFIED




INCLASSIHED

Pregram Ilament: 3393112C Froject Number: 45
I Titls: Cystams Analrsis/3ateil: 3udget Activity: Advanced Techaclegy
Maaagemaxt (V) Develcpmeat (02)
2. 1Y) T 1933 Plazned Pregram:

-

u2 ceastructica of the NTF; ccatiaue develcrmeat and implementatiea

¢ J) Izstall simulaszicn frazmewecrk ca NTT Cray 2 computer; develep azd
sromulgate simulatica intarface standards.

¢ (U) Cray, =L, =CC, miai-gaming classified linax cperaticinal.

¢ 1Y) ALl classiiiad equipmext and netwerks accradited.

3. 1JY 1 1353 Slzanned Pregram:

¢ (U) Comzlaeta coastructien and traasitica tg fizal Naticnal Test Facility.

¢ (J) Imglamenc and iantagraza the NT3, the NTF, aad the asscciated
cermunizazicns neTweris and iatsrcgerability standards te suzpert integrated
simulatzicas/exzeriments at diversz gecgrarhic lccaticas.

c (U) Add Szecial Accass Facility to Cere Sugpzer: Cagazility, with its
attandant grecasscrs (I2M-3090 and unx 8700 clustar) aad stand alcne LAN to preovide
rastrictad accass sacurity envirciment.

¢ 'J) Iaszall I3M-1039 to NT2 Computiag Ca2ater te achiave necessary
raliazs:iliky/availazilizy requiramants,

¢ (U) Imglamentr SATCTM liak.

4. (U) 77 1331 Plananad Fregram:

¢ (U) Cen*tiaue tc evelve the caparility cf the NT3 and the NTF to cenduct
simulaticns and exgeriments in sussert of st*ategxc defensa system architacturs and

- aar

cncest evaluatica activities.

o (U) Be the fccal point for system-level and element-level simulatiens,
CC/S0IF test sugzeors, data reductica and analysis, scene and cuject data generation,
and iatagratead equx,ment centrol.

¢ (U} Phase ia Advaacad Simulaticn Framewerk tc supgeri ceaduct of high
fidelity end-tc-2nd dizital simulaticns with multizle level fidelities and
iatarfaces tc extzrnal strategic fcrces.

5. (U) Breccram tc Comsoleticn: This is a ceatiauiag pregram

IACLASSIFIED
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Pregram Zlement: Q05033223C Frcject Numzer: 45
TI Title: Svstems Analvysis/2attle 3udget Activity: Advanced Techaclegy
Management (U) Develcrment (02)

D. (U) WC2X PIZ7CZMED 37: The prime coatracter rasgeasitle for NTE iategration is
Martia Marietta. The werk is teing perfcrmed iz temscrary facilities at Falcon AF3,
Ceclerade, and will meve te the permanent NTT whea ccastructica is ccmplete. The
crganizaticn rasscasilila for the develcsmeat cof the gregram (Naticnal Test Bed Jeiat

Fregram Qflica) also rasides at Faleca AF3.  The NT2/NTF zregram is a
contractor-cgeratad, government-cwned eficrt.

=. {U) COMEAZIECN WITH FY 1389 DESCRIZTIVZ SUMMARY:

Tyse cf Imzact ea Imzact on Imzact en
Caange Svstam Cazakilities Schedule FY 1930 Cecst
Tachnical a/a a/a n/a
Schedule  Ccra Cazazility unavailakle

aatil =7 1930.
Cest Re

N2Z2ATIVE DESCZIZTICN CF CHANGES (U)

1. TECENTCAL CHANGEIS: Neae.

2. SCHEZULZ CHANCES:
a. (U} NT3 Pregram Imgact

¢ (U) Delays Other Zarly Cazaczility uatil 7Y 1939.
¢ {U) Delays NTF ccastructica cemgzlaticn until FY 1390.-
¢ (U) Delays Ccre Cagazility and sugzert cf large scale

simulaticas until FY 1993.
. (U) SDI Imgact: :
o (U) Delays until FY 1990 the mezns to evaluate aad verify the
intercperacility of SCS elements.

3. COST CHANGES: Ncne

F. (U) B2CGRAM CCCUMENTATION:

(U) Request fcr Prcoosal F19823-37-2-2005; Statement cf Werk fer tae NTB
Integraticn : -’

(U) ESD Contract 7135823-88-C-0012; Martin Marietta Implementaticn cf the NT3B

G. (U} BSLATED ACTIVITISS:
¢ (U) Prcgram Zlemeat 0603220C, Seascrs
¢ (U) Prcgram Element 0603221C, Diractad Znergy Weazcas
¢ (U) Pregram Zlement 0503222C, Rinetic Zaergy Weazcas
¢ (U) Prcgram Zlement 0603224C, Survivazility, Letaality, and Xay Techaclcgies

H. (U) CTHE2 APSCS2IATICN FUNCS:

¢ (U} MILITARY CONSTRUCTIGN: S$100M fer NTT constructica ($3SM-7Y 1333, $55M-F7
1933). C[Dcllars are iacluded in the currant prcgram plan.

lI4P] ACQIEIED
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URCLASSIFED

2ment: 0603223C Project Number: 45
Systams Analysis/3attle Budget Activity: Advanced Techaclegy
Managemeat (U} Develcrment {02)

INTESNATICNAL CCOPERATIVE AGREIMENTS: Martin Marietta, tae prime NTB

intagratica contracter, is werking with Farranti of tiae Unitad Xingdem to 1)
identify issues asscciated with the iatercperability of a Eurctean test bed axd the
NT2 and 2) to develep experimental design concepts tc suprert tze evaluation cf
stratagic defense system and theater missile defense architectuiras. The exteat cf
the cccgerative effcrt is yet to be determined.

J.

Vv

- .
-7
PN

:.:"J

7
Y

-

(U) MIZESTCNE SCHEDULE:

1933_-
1933 -
1930 -

1331

Zarly Analysis Cagability, Zarly Operaticnal Cagabilit

Prototype Capability, Other Zarly Capability

Complete NTF Constructicn, Ccore Cagpability

Coatiaue evcluticnary develccmeat cf cagpatility to ccaduct simulaticas and
exverimeats in sugper:t of stratagic defense systam evaluatiocn acktivities.
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(U) 2IIZT CISCTITTICN OF MISITCN =SQUIREMENTS AND SYSTEM CAS23TTITIES

L e e et

(U) This project supporis the systam design -+ the SCS. The tareat is the
allistic missile zuclear deliverv cazasility cf .- soviet Unien. Reccgaiziag
nat ac compreheasive strategic defanse system cculd be desicyed all at once,

2 csncazt cf phasad systam has zea2x structured. Coals cf a Fhase I system
a:

the Scviets ceca

allistic mi
gnl‘lcan; m
ien and suzze

idaace in the military effectiveness and
il2 attack;

itary capability fcr the U.S. and its
< their mutual strategy in tae event
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s2 I cf SCS weuld te sizad and given sufficient cagazility to
ific military and pclicy czjectives and lay tnhe ground werk fcr the
{ subsequent phases. Phase I wculd ccncentratz on bcost,
-zcest, axd la‘a midecourse iatarcaezt layers. The beest and pest-beest

d ccasist of space~tasad, kinetic-kill intercezters (S3I) combined
.ancz and t:acx.nq satellite senscors in geosyachrcncus crzit. The
@ chase intercept laver cculd consist of ground-launched
ce ~vued w'th grcuud -launched surveillance prczes ¢r space-basad
srms, to destrgy nuclezar weapens that wers nct dest troyed in
-zcest layer defanse. Sutsaquent phases ci dezlcyment could
2 Phase I assets. g
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(U) The majer project activity is the Phase 1 System Zngineering and

Int gratic1 e:fcrt being ccnducted | <3%% a ccmnetitively salectad ccntractcr

0
d
W w

ad -a::icx,atxng ia iat egra ed systems testzng ac“xv:txes. Included
c% is a Phase Cne Eagineering Team (ZCET), cemzosed cf

t memzers, that sugpcrts Fhase 1 and follew-ca phasa architecture
Iiniticns, as well as cerfcrming engineering trade-cff analyses.
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Prcgram Zlement: 0533223C

Project Number: 46
BE Title: Systams Analysis and 2attle  3udget Activity: 02 Advancad Technclegy
Management Develcpemeat (U)
C. (Ul ZXCCGXAM ACTCOMEZLISEMENTS AND PLANS

1. (U “71983 AC
&

cmclishments: Uander cther projects withia Pregram
Zlemezt 0633221

cllcwing wera acccmplished:

¢ (Ul Th2 Zhase Cne-Iagineerizg Team was initd

-

-lg fcrmed ia Nevemcer 1987
ar

with 22w memsers jecining the team duriag the ye

c (U) Tha System Zagineering and Integratica ccatract o

develep a

system desiga was awarded tc General Electric ia May 1388.
2. {U) 771933 Flaxned Pregram:

c (U) =Zstazlish an intagratad systam engineering aetwcrk lccatad at eaca
elamenz aad ex2cutiag agent acress the natica te develcp the SDS Phase I
svstem design.

c (Ul im ravia cf svstem resquirame aad

saduct aa izt
a

1
ac‘*v-.i-s te zra:z

system design

ts
aviaw in 771890.

n
t2m Requirameats =

3. (U} Y1399 3lanned

c (U) Fiaalize and flcw dewn missica raquiraments to the elements.

c (U} Cemzslate devalcecoment of and ra2lease system level "A" sgeccfication
and elzmeat iatarface raquirament dccuments.

¢ (U} Ideatifv greocund-zased facility requiraments.

c (U) Ccmplete pilet Command Center initial desiga.

c (U} Izitiate and ccnduct zilct Cemmand Canter demcastraticns.

¢ (U) Cenduct a System Requirsments Xeview to estazlish the ianitial system
desiga.

o (u)

Zstablish a test pregram and
simulasicns, tachaclegy prcjects,
refine the systam design.

‘use rasults
and element

frzm National Test Bed
gregrams to

.

4. (U) FY1391 Flanned Prcgram:
¢ (U} Cecatrel perfcrmaance reguirsments kaseline,
¢ (U} Zahance Cemmaand Canter functicinality.
6 (U) Cecaduct the Systam Desiga Reviaw.
c (U) Centrel and re

fine the systam design taseline.

[ACTASSIFIET




o

IACLASSIHED

Prcgram Zlement: 0833222 Prcject Numzer: 45
T= Title: Systems Analysis aad 2attl Budget Ac‘ivity: 02 Advancad Technelegy
Management Develcsement (U)

¢ (U} Ceatiate pilet Cemmaad Cantar demcastraticis at iacraasiag levels
cf fidelity.

c {(U) Czeatiaue develcoment cf higher fidelity simulaticas aad evaluate
tast rasults frcm Naticnal Tast Bed.

-

c {U} Cecntizue evaluatica ¢f technclegiss aad eflsciivaness cf £01
5

§. (U) Prcgram Flaa ta Cempleticn: This is a ceatinuiag gregram.

D. (U) WCEX BIZTCEMED 3Y: The Systam Zngineering and Iatagratica ceoatract

is perfcrmed bv General Ilectric, Vallev Fcrge, FA. The Phasa Cne Ingineerizg Team
draws its memcers frzm the follewiag: Aercssace, Les Angeles, CA; Asclied Physics
lLaz, Laural, MD; Draster Laz, Camzridge, MA; CMA, ha=nx1g:-1, LC; ITA, Alexandria, VA;
MIT/LL, Lexingtca, MA; Mitrs, McLean, VA and Bedfcrd, MA: NSA, Ft. Meade, MD; Sandia
NL, Alzugquergue, NM; USASIZC, Wasaiagten, CC aad FHuatsville, AL.

=. (U) CCMPA2TISCN WITH 771333 CESCRISTIVI SUMMARY:

°Z Cr Imgact cn
CHANGZE Imzact ca Systams Cagatilities| Impact ca Schedulel 7 1990 Cest
Tach N/A N/A N/A
Scad Systams Zaqts zaview Delayed N/A Nene
Cest N/A N/A N/A
NAZZATIVE DZSCRIZTICN CF CHANGZS (U)
1. (U) TECENICAL CEANGES: The system architactura is ccatiauing to

evclve as the rasult ¢f tachnolegy prejects b ccme kacwn aad archi-
tactura trade studies are ccmpleted. Allccaticn cf systam-level
raquirsments tc elemeats is begianiang tc be estaslished.

2. (U) SCHEDULZ CHANGES: The System Requirsments Review zlanned in
771933 is new scheduled for FY1990.

3. (U) CCST CHANGZS: Nene.

"y

. (U F2CCRAM CCCUMENTATICN:

c Svstem Ccncect Paper 4/88
c Tast aand Zvaluation Master Plan 8/87
o SDI Fregram Mastar Plan 4/38

G. (uU) RITATED ACTIVITIZ

- b o

c Fregram Zlement 0893223C, SA2M (Svstem Analysis and 2attle Management).

c Frogram Elameat 05833220C, Surveillance, )c-uxsx iea, Tracking and Xill
Assessment (SATXA).

c Program Zlement 0803222C, Xinetic EZnergy %Weascas (XIW)

UG 100IrICD I
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ACLASSIFIED

Element: 0833222C Project Number: 43§

e: Systams Analvsis aad Battle Budget Activity: 02 Advaacad Tachaclegy
Management Develcpement (U)
Program Zlament 0603224C, Survivability, Lethality aand Xey
Techaclegies {SLKT).

Related activities inveolve all Services aad Agencies ia acccrdanca with
CcCD 5141.5, dated June 4, 1987.

The Phase I SIS System Eagineering Project has been created tc intagrate
11 Phase I svstem efforts tc preclude aay uanecessary duplicaticz cf
2ffert.

QTU=R ASDORCEZIATICON FUNDS: NONE

INTESNATICNAL CCCPERATIVE EFFCRTS: N/A

MIZ=STCNZ SCHZDULE:

at2rim Requirements Review 2G/3Y39
Systam Requirameats Review 2Q/37Y30
Estaklisa SOII T30
Systam Cesiga Review 7792

JAELASSIFET
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7 O1930/7331 BIZNNIAL ROT&E DESQRIFTIVE SUMMARY
Freogram Zlemenn: 05332230 Prciect Number: 47
PZ Title: CSvstems Analvsis/3attla Manacameat dudget Activity: 02
Project Titla: Test =3 Zvaluaticn
A. (U) ZESCUECES ($ iz Thcusands)

Fcgular 71333 T7 13933 7 1390 ¥ 1391 To
Name Aczual Zstimaz2 Zstimate Zstimate Ccmplete
Tast and Tvaluatica 3% 8,477 9,588 14,377 Cecatiauing

32 {U) 23IZT CESCZIZTION CF MISSICN ZESQUIZEMENT AND SYSTIM CAZA3ILITIZS:

— -

This zre

ek

and evaluazi

- P
ciect grevid
a fanctica Wi
-

IQ) and inderzendent

as for the review aad ccerdizatica ¢f the overall test
1

i3 the Strategic Defease Iaitiative Crgaaizatien

£
&
-a
-

(82 assessment cf the Develcsment Tast azd Zvaluation
(CT&Z) ¢f the C“*acég c Def2nse System (SDS). This iacludes T&E pelicy and
critarias devalcoment, t=st tlanning and desiga, evaluaticn cf test results and
their dissemin *‘01, suzzert and ccerdinatica ¢f rascurse raquirements bcth
fcor iadividual tasts and for the develczment ci futurs metlcds a“d sutsystems
fcr tastiag iacludiag the ccerdinaticn ¢f facilities, ceastructicn and target
razguirsments, a“d czatrz! ccoccrdinaticn for SDIC with test ringes and T&Z units
witnin %he Ssrvices and their fi2ld centars. Szecific products resulting freom
tais grcoject are the STS Test and Zvaluatica Master Flan (TiMP), Evaluaticn
Razcres, I[avagratad T&I Schedule, T&E Facilitias Iavestment Plan, Target
Pregramiag Plaa, SDI Intagratad lLaunch Manifest aad the SCI Frequency
Suzperzazilicy Plan. This precject alsc previdas for the cversigat cf thcse
activitiss nacassary tc cttaia fraquency suggert for radic fraqueancy and
elachtrc-cztical emitters,
c (U) Z2CCE2M ACCOMZLISHEMENTS AND PLANS:
1 {Ul FY 1833 Accemolishments:
¢ (U) ZPresentaticn c¢f traaty ccmpliance infcrmatica cn curreat testing
tc the Congrass, supsert in the develerment c¢f SDIO pesiticns aad
poclicy ragardiag beth the INF aad STAXT Traaties, and
disseminaticn cf new impact infcrmatica on uzcemiag testing under
INF Treaty ccnstraints. '
c (U) Ucdate cf the SO0S TEIMP ia supcer: cf reviews cf the Phases I
Systam by the Defense Science Beard (DS3) and the Defense
Acquisitica 2card (CA3).
¢ (U) Ealargemeat of the Test and Evaluatica Werkiag Greup (TEZWG) in
memcersaiz and succcmmitiee structure to deal with tasting
grekclems ia graater degth and brsader ccerdinaticn to uncever
gacs aad cverlazs in resgensibilities.
= (U) Cathering and ugdating data cn TxZ flield cenzer and individual
SCIO tast raguiraments, ccsts, schedules, facilities and
rascurcas, criteria, measures cf effec“ive1°ss data
acguisitica tacaniques, and plans for disseminatica ¢f results.
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IRCLASSIFED

©: 03233113 Prcject Number: 47
ta2ms Analvsis/3attle Management Budget Activity: 02

Iniciazzd m ; fandiag surzert tc USAF Space Division's

studies f:. the develcrment cf a werldwide Space Test Raage (STR)
cn which SZIC uculd anticizata much usa and dependence in the
fature. The STR will provide for the intagratica cf existiag
range cagazilities and develep planning and cccrdinatica to
facillitasce ca-crzit testing and salety.

Szeciflc, dirsct susgere o iadividual SDIO tasts, such

as &the ccocmolaticn of acguisitica to encryptica compeneats

fcr tae STAZLAZ EZxze Lﬂe1t aad funxding fecr data ga*&eriaq
airsraft ccllacting missile zlume radicmetry and sgpectrcometry.

canzal usdaz2 cf the SCS TEIME aad ceatinue sugzert to SUS
Fnase I eiizre includiag TEIM® uzdatas, to greaater develcrment
c¢f TIZWC inzarlaces and rasgeasizilities, tc the STR study,

and o imsrovanents in data ccllacticn scurces and metheds feor
Settar avallazilicy of iafcrmatica te users.

Incraase and initiate new T&Z sugscert to the Tac"“clches

sida cf STIC fcr fcllcw-on elaments of the SDS, particizate

in the Nazicnal Tast Bed (NT2) validation and verificaticn

fcr SCIF uszrs, znd imgrove data ccllecticn and availanility
L T&I usezrs.

cment ¢f STR cazacilitiss and imglemeatatica gplan.

The crganizazicn and develcrment ¢f an cverall SDIO targets
sreiect is ncw Deing assigned to T&E as a new effcrt, aad werk
in this arez will grew tirsughcut the year.

Initiatica cf a prcg am tc define and integrats data management
and analvsis ca2ntars thrcughcut the SDIP to facilitats maximum
use cf data ccllectad by SDI T&E activities,

F7 1339 Zlanaed Prcgram: :

Anaual usdatz of the SDS TEMP and intensify sucttert to the SDS
Phase I effcrt in all ways ncted aZove by increasing T&Z supgort
tc promising weazcen and sanscr, large-scale develermoat testing
under Technclegias taat wil! be excandiag duriag tais fiscal
year. T%Z's rasgeasitilities and effcrt for SDIO targeting

will alss grow.

ASSHED
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Fregram Ilement: 0833223C Project Number: 47
FZ Tizl2: Eystems Analysis/3azile Mazagement 3udget Activity: 02

¢ {U) Additica ¢f STR enhancements dased ca the F7 1989 glan.

4. (U} ZY 1991 Zlanned Prcqram:

¢ {U) Annual ucdate cf the STS TEME and greater iavclvement aad
susTeri as taesting intensifies, esgecially in the testiag cf
sgacific elsments ¢f the SUS Fhase I systam, and intagrated tests
acrsss several elamenis iavclvizg mere sczhisticatad simulation
susport.

¢ (U} Sucpert to the Techaclcgies arza is anticigated tc iacrease at
a mcderate tace, as will the SDIO targeting effcrt duriag tais
fiscal ysar.

3 {J) Zreogram tc Cempletion:

c (Ut The T&E suzzort levael to the SDIF Is exgectad te iacrzzse caly
s.iightly in the cut years and acid ralatively level therealter as
diminlshed testing is azzroximataly cffset by laflatien.

. (U} WCEX ZZZFCEM=T 3Y: Sugsert for the small SOIO T&Z team is zrovided
¥ susscrs csatracters, includiag Federally Financed Resaarch Centers and
small susinesses, such as the Iastitute fer Defanse Analysis, The Analytic
Sciencas Ccrzeratica (ealy thrcugh 7Y 19391, Autcmatica Research Systams, and
anctiar contrachtor currantly ia scurce-selectlicn.
Z. (U COMZARTECN WITH 1933 CIZZCZISTICN SUMM2RY: Thais is a new greject
aumzer. In the F71333/1333 Ceagraessicnal Descriptive Summary, the Tx: effcrt
descrized herain was includad ia the Sugpert Fregrams summary, Froject 07, of
this Frecgram Zliament.

TYZ?: CF Imcace ca System Impact en

CHANGE Cazazilities Impact cn Schedule FY 1990 Ccst
Tzchnical .
Schedula NCT APPLICAILE
Cest

NAZRATIVE DZSCRJIZTICN COF CHANGE

1. (U) TICHENICAL CHANGEZS: N/A

2. (U) ECHIDULZ CHANGES: N/A

2. (U) CCST CHANCZS: Iacreasing coshs raflect tae grewta ia tasiiang and

evaluagticn activities as tle SOIF maturas, and earlier develccments
r2acs thelr exgectad tas%, demcastraticna and validaticn ghases.

Jo2R}
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lent: 0633213
L)
<

(4

mS Analvsis/2atitle Managemeat

UNCLASSIFIED

F. (U) ESCCEAM CCCUMENTATICN: N/A
G. (U) RSLATED ACTIVITIES:
¢ (U) Sregram Slemeat 05032206,
¢ (U} Program Zlament 0633221C,
c (U} 3rocgram Zlament 0603222C,
c {U) Prcgram Zlament 0802224C,
Techaclegies
c {Ul Program Zlament 0634340D,
Iavestmenat Zregram
¢ (U) ZFrcgram =lsmeat 0535118D,
aand Zvaluatiecn

L

Project Number: 47
3udget Activity: 02

Senscrs

Directed Energy Weapcns

Xiaetic Energy Weapons
Survivability, Lethality aad Xey
Ceatral Test aad Evaluatiern

Director of Operational Test

Nene directly, but T&Z sup-

tests arrangad and managaed oy cther cffices withia tie ECI

the SCI0 or

. (U) CTHI2 ASTICPRIATICN FUNDS: Nene

I. (U) INTE2NATICNAL CCCPZ2ATICN ACZEIMENTS:
tcris jeiat

“neir field agents.

(U] MILIST

TLIZETCNZ SCH=ZULZ:

J
tas: mileszzcnes and schadules,
ra

views.

As dictatad by Phase I and Follcw-ca Element

cr ugdates tc the TEMP to meet DS2 and DAB

IELASSIFIED
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T71833/1931 2IINNIAL RDTSZ DESCRIZTIVE SUMMARY

c

Precgram Zlement: 0833222 Prcject Numcer: 81
PZ Titla: Systems Analysis and Budget Activity: 02

2attle Managemeat (U) Advanced Teciaclegy Develcrment

A. (U) =2SCUBCEE ($ iz Theousands)

Pczular FY38 TY3%8 =130 YN To Tctal
Name Actual Estimats EIstimate  Estimats Comzlsk2 Preqram
Iancvative Science and Tachaclegy

12,333 13,392 28,832 30,802 Ceatinuiag
3. (U) 22IZT DISCZIPTION CF MISIICN B=EQUTISEIMENT AND S7STEM CAP23TLITIZS: Zxsleres
iancvative t2cinclegiss for systams analysis and pattle managemaat. Seeks
ravcluticaary treakthroughs ia all technclecgies that weuld make a leap in
cazazilizv fzr SCI systams analysis and battle management. The fundiag tctals
alsc iaclude all SDI S321

2 awards, which make abcut a third e¢f 7 35 tckhals.

Py

C. (U) Z3CCEAM ACCCMELISEMENTS AND PLANS:

- e

(U) 771333 Accomplisoments: IST rasearch advanced maxy inaacvaticas fer
ccasideratica Tv SDI svstem designers. Cne rasearciher wex tie AIFA Crozier ZFrize
fcr his neurzl nehwerk rasa2arcih ia trackiag multizle Sedies. Cther accemplishments

include tiae fcllcwiag iazncvatiens:

¢ (U} Calculatad that the mid-ccurse protlem weuld be a litils less dauating
Tecause the warheads wculd te sc clustarad in the last 5-5 minutas that the scale of
the detactica creblem weculd raduce tc the square rcct of their aumber.

o (U} Simclifiad the Jeint Frckzati
targets in clutter.

—
r

istic Data Asscciatica algeritim fcor finding

beam diver
satellite

o 0

{(J) C
used £

ot

gence zv twec-tairds fcr strize decmain garnet laser teams
iater

. R
c a cemmunication.

ts &

(U) £71983 Plaaned Prcgrams: IST ccatinue tc exzicre the cuttiag edge of
systams and Zattle management tachaclcgies. Fer example:

¢ (U) Cemenstrate iantarsat

2llite laser ccmmunicatica that is inherantly
jam-resistant, high data rate, 1

i

ignt, and lcw pcwer.
¢ (U) Cevelcp a tecanclcgy feasizility demcnstrater fer advanced signal and
data prccessing by mergiag several indeczendent university tyce rasearch prcjects
into a ceatral iategratcr.

o (U) Centinue the search fcr ravclutiocnary tachiaclegies.

(U) £71939/1991 Plaaned Prcarams: Zcntinue exgleratery inncvaticas.

Specific
crojects cannct be pradicted.

{U) S2I2 Accemolishment and Plaans: No S3IR Phase 2 has yet zeen cocmpleted. SDI

has selected 29 Phase 2 wianers in SA/3M tacanclcgies. Ax-cut half have startad the
Fhase 2 werx. In FY33 it also selectad 10 new Phase | winners. The first Phasas 2

ccmpleticas will hagrea ia FY33.
: -




ACLASSIHED

Precgram Zlement: 0833222 Project Numcer: 8!
PEZ Title: Systems Analvsis and Budget Activity: 02

Battle Managemeat (U) Advancad Tachiaoleqgy Development
D. (U) WCBX PIRTCEMED 23Y: Varicus iastituticas (uaiversities, private firms,
naticnal lazcrateries, faderally funded research ceanters)

aad cther agencies.

{3y

-
-
-
fi-

T-ever events.

under centract to Army

.om

-aoa

CCME2ZISCN CISZIFTIVE SUMMARY: Technical acconslishments are all

tecanclcgy where

.f=E CF Imgact on
CHANGE Imgact c2 Svstams Cazarilities zact on Schedule{ Y 1990 Cost
Tech N/A N/A N/A
Schad N/A N/A N/A
Cost N/A N/A N/A
NAZSATIVZ DESCZISTION CF CHANGES (U)
1 (U) TESICAL CHANGES: Nene
2. (U) SCEECULE CHEANGES: Neae
3 (U}  CCST CEANGES: Ncae
. (U) 22CCZAM CCCUMIUTATICN: N/A :
G. (U) RELATED ACTIVITIZS: IST ceatibutaes tchaclegy advancaes to all SUI elements
and %o military and civil aczslicaticas. Maay of technical advancas will have wide
imzact cn military and civil technclegy.
H. (U) CTHZZ AZSICSSIATICN FUNCS: Ncae
I. (U INTIZNATICNAL CTCEZIZATIVE ACRIEIMENTS: Nene
J. (U) MILZSTCNE SCHEZULI: Nct Aprlicable.

Research is the fcrafront of

events cainct be predicted.

[ IR
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F7 133371391 BIINNIAL RDT&Z DESCRIFTIVE SUMMARY

Frcgram Zlement:  #3303223 Project Numcer: 83
$3 Title: Systems Analysis & Battle Management Budget Activity: 02
A. (U) 2ESCURCZS  ($ ia Theusaads)
Prciect Title: Sugzert Pregrams

FY33 FI39 FY30 Y3 Te Total
Peoular Mame: Actual st =st st smo  Pre
Sugsert Fregrams 22,882 53,283 72,833 70,3M catiauiag

2. {U) 32IIT DISCIIZTICN OF MISSICN REQUIREMENT AND SYSTEM CAFA3TTITIES:

TRis greject srevides fundiag for Army and Alr Force preogram managemeat, the
Strategic Defense Initiative Iastitute (SDII), the Advanced Ressarch Canter (ARC),
and t22 Frogram Slasaiag funeticn cf the Strategic lDefease Iaitiative Organiza-
tien.

1. [U) The Army axd Air Fcrce fundiag ccovers exgenses fcr civillan perscanel,
travel {TIZY), traiaiaxg, rents, ccmmuﬁicat‘cus, infermatica managameat, utilities,
criating axd ragroductica, suctlies, equipment, and coatracts fcr researca aad
sugsert ssrvices.

2. {U) The SDII, which has nct yet teen estatlished, wculd serve primarily as-
a svstams engineering/systems iategratica FFRLC for the EDIO.

3. (U) The A=C is an advancad cemputatica techaclegy systam grevidiag the
cgeraticaal tast ted feor resclving 2M/C3 issues fcr the SDI prsgram.

4. [U) The SCIO Giracicrata c¢f Pregram Planniag develcss and prezares the SDI
Treogram Master Plan for the tachnclegy and systems effcris cf the Strategic
Defaase System.

C. (U) B2CC2AM ACCCMBLISEMINTS AND PLANS:

1. (U) The funding previdad tc the services Ly this project enatles them

tec centralize rscurriang cgeratiag costs so that funding fer tachnical research may
be devctad sclaly toward that purgcse.

2. tU) The =DII wculd coaduct studias aad analyses of emerging technclcgies

aad systems ccacagts. The Instituta's functions wculd include, but would nct be
limitad tec,

a. (U) ideatifyiang and evaluating existing aad pctential techaclegical
advances and systams cecacepts;

z. {U) raducing tie ccsts and incr2asing the effectiveness of both kasic and
arcliad research;

c¢. (U) advising SDIO cn tne utility cf integratiag each asgect c¢f the SDI
pregram;

d. (Ul assessing and developiag evelving tecanical reguiremeats,
arcaitactures, aad test bed ragquiraments;
Hadlishe
YR 100ITIED
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Frcgram Ilament: 303533223 Prcliect Number: 83
I Title: Sysitams Analysis & 2attle Mazagemeat Budgat Aczivity: 02
e. (U) integrasing cffanse/delanse sca2narics and aczalyses intc useful

£. (U) framizg issues fcr decisica by SDIO;

G. (U) develcting and maintaiaiag a data kase cn active SCI projects and
cazazilities, and ceatianually analvziang these for cverlas, duplicatica, and
cczcriunities for ccerdinatica; and

n. [(U) ccecrdizating technical tasks aad serviag as a lizisca with the
milit

ary services, iadustry, universities, and gcverameat laZcratcries.

3. (U} The A=C will su

crraat facilitiss at Buntsvy
susscrt Phase I architacture analysis. Fur:ﬁermc.a, iz ra
tiznal, 1*gn—‘1de-:tv simulaticn c‘:a-l= cf zrevidiag 2ad-:
' ugh 1331, Aftar this time, the AZC Will taicme

supgort tae SDIO Mllésbcne I: effcr:s ia the 1990's.

E fanse Ccmmand) already
rasents the only cpera-
c-2nd 3M/C3 issue resc-
a nalicr element cf the

4. {U) The fundiag fecr Fregram Pla“. 2g enatlas STIO tc estatlish master
schadulas cf tachiical and cregrammatic milestcnes, develer descripticns cf tech-
nical gregram ccataat, aad eval ata pregram pregrass using risk assessmenat, tech-
aclegy maturatica, aad critical gpata me'ncdclches Tha Diractcrate of Pregram
Flazaing accomolishas thess t;sks tarcugh its Leng-raagz2 Plaaxaing Diviscn, Near
Tarm Planniag, aad Plaaning Analysis Divisicas.

. 'U) WCZX ZZ3FCEMID 2Y

1. {Y) Primaril ¥ t2e civilian emcleyess c¢i the Army Stratagic Defense
Ceamand [Huntsville and Crystal City VA) and the Air rerce Space Division (Les
Angales). Ciwvilian perscanel ccsts comprise 63% of ths suppert pregrams funding
crcvided tc the services. Wc*x is alsc oe*:crmed by ths follewing major centrac-
ters

Integraticn Suggers, Ford Aercsgpace Divisicn, Les Angeles (AF)

Systams Iagineering Suzcer:, ANSZ2 Inc., Les Angeles, (AF)

CaM fcr Simulaticn Ceater, COLSA Inc., Huntsville (Axmyvi

Svstams EZagineeriag Sugpgzert, GZC Inc., Huntsville (Army)

MIS Scftware Maint & O, .5, Hewlett Packard, Hunstville [Army!

2. (U) A sgecific sits and crganizaticn {cr organizaticas) have not yet beea
selactad frem which to form thae SDII. The Institute, dcwever, would prchably ke
lccatad ia the Washingtcn D.C. metrcezclitan aresa and initially empley abeut 59
crciassicnals.

3. (U] The ASC is presently ngeratad and maintained by CILSA, Inc. at the
Army Stratagic Defzase Cermaad in Huatsville.

4. (U) The Pregram Planning functicn is :e:fc*med Z7 the the SUIO Directcrate
fcr Prcgram Planaing with data base management suszert ss2rvicas grovided -y TASC,
cg g s Y

Iac. and Pclaris, Iac.

IKIEISN iiIB




R T o

-

ACLASSIFIED

Frcgram Tlement: #3633223 Project Number: 83
PZ Title: Systems Analysis & 3Battle Management SBudget Activity: 02
. (U) COMBASTISON WITH F733 DESCRISTIVE SUMMARY: Surpori pregrams have not been
serarataly identified in previcus submissions.
IMPACT CF CHANCES

CHANGE System Cagarcilities Schedule 3udget Year Cecst
Tach Necae None None
Sch Ncae Noane Nene

cst Ncne Ncne Nene

NAZ2ATIVE DEIC2IZTICN OF CHANGES

1. TITHENICAL CHANGES: N/A
2. SCHEITULZ CHANGES: N/A
3. CCET CHANCGES: N/A
7. [U) Z=CCR2M CCCUMENTATICN: Services sutmit detailed justificaticn using SDIQ.
Wcrk Fackage Diractive fcrmat to decument each year's sugpert pregram raquire-
ments.
G. (U} 2STATID ACTIVITIZS: Suggort cregrams fundiag for the Army aand Air Ferce
ar2 alsc fcund ia each of the otier fcur SDIO pregram elements under Project 83.

2IATICN FUNBS: Ncae

4
[

——t ot 4

INTZZNATICONAL CCCP=2ATIVE AGZIIMENTS: Nene

Cy
[end

MILZSTCNZ SCHEDULZ: N/A
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7 1330/1991 BIZNNIXL ROT&I DESQRIFTIVE SUMMARY

-

Sleament: 0823223C Prgject Numcer: 85
ystams Arciitecture Budget Activity: 02 Advanced
and Zatile Management Techzcleqgy Develcrment
urcas (3 ia thousands)
le
733 Y33 F730 N Te Tctal
ame Actual Ist Ist Est Cempleta2 ZFregram
cgv Agrslizaticas:
1,483 2,712 3,302 3,009 catiauiag
r2e Zlacirca laser
17,000 17,587 19,3587 13,985 Ccatiauiag
zcliect 85
13,463 20,277 22,387 22,985 Ceatinuiag
27T CESCRITTION OF MISSICH REQUIZIMENT AND SYSTEM CAZ3RTTITIES:

ase £o Ceagressicnal and Prasidantial initiatives en
c:m:a"""a“as; and tachnelegy transisr, the Tachnc ‘cgv Asclicaticas Fregram
was 2% ished in 1985 to make SDI technclcgy availatla ks fa2daral agenxcies,
stalz lccal geveraments, aad U.3. Dusiness and rasearch latsrasts.
] ive cf this pregram is tc dev icz and suzgert the traasisr of SDI-

<
W

b gL i (!

o m A,
e U Y
W LY W
wn w -

~ 1

o~

(r (r n e

haclcegy tc Department of Defaxse agrlicaticas as well as to cther
ata, axd lecal gcverameat agenci2s, federal laicratcries, universi-
fe dcmestic private sectcr. This is being accemplished by:

Ide:tifying pct=1tial private and public secter azzlicaticas fer
SZI tachnclcgies;

Zvaliating the ccmmercial potaatial cf Small Business Inacvaticn
Rgszarzh (32I2) cc tracts awardad tc small tusinesses and miacrity
and disadvantaged crgan zatiecas;

Using tae Tecanclegy Aptlicaticns Infcrmatica Systam (TAIS),

a mcdem-aczessible cemputar data kase which cur.-ntly ccatains over
ca2 tihcusand SDI tachnolegy azstracts;

Crganiziang technclegy asclicaticns ceonferencss and adviscry panels
tc rrovide individuals and ocrgaaizaticns the infcrmatica needed te
max2 the cusiness, licensing, and rovalty arrangements resquired to
ccaleratas the technelegy's transier;

Werking with the mxlxta*v services.and ctier Dezartment cf Defense
ageacies to plaa for the utilizaticn of SDI-relatsd tachnolcgies in
ca-gcing and future research grcgrams and chair the Jecint SDI-
Defanse Tachnclegy Applicaticas Panel tc review pctential
asclicatieas.

T

£ the funding in this preoject, hcwever, is allccated to the
nally~-diracted Medical Frse Electren Laser (MFIL) FPrcgram. The MFIL

22ks to develep and enhance fre2e electrcn laser tachnclcgy and to

acw the uﬁxque charactaristics c¢f FIls may be exclecitad fcor applica-
medical, kiczhysical and matarials science resaarch.




NCLASSIFIED

Fregram Zlament:  0833223C Froject Numper: 85
FZ Tizle2: Systams Archlitecture Zudget Activity: Advanced
and 3atile Management --chnc‘cgg Cevelcrment (02)

C. (U) _S=CC=2M ACCCMSLISHEMENT AND PLANS:

T7 1323 Acccomzlishments:

¢ (U} Idenzificazica ef mers tlaan 235 zhetwcactive dyes which enhanca the
cagasility ¢ lasers (i the traacment ¢f cancer;
¢ (U) Cevalcomans of a zrecess, acw ia Use 12 mazy dcsgitals, tc fragment
kxidnev stcoes usiag a pulsed dye laser;

¢ {U) Usiag a free elecirca laser to cleaaly cut live bone witicut the
charriag cr turaiag usually asscciated with the use cf the laser;

¢ {(U) Prcgress iz the use ¢f a pactcactive dye aad a laser as part cf the
tr2azment fcor scme tyses ¢f bcne marrcw caicer;

¢ (U) Cevelccments of a preeass to combine laser and rallcen angictlasty
as 3 zeltar way to clear tlecked tlced vessals;

¢ (U) Us2 cf the laser ia %he welding c¢f small tlced vessel in tlace of
suturas; axd

c {U) ZRa2s=zarch walch has producad a meznhcd for cleansing dencr zlced in
zlccd taaks ¢f viruses like HIV (AIDS), Herpes, Hepatitus 3, and
measlas

(U ¥7 193% Flanned Zrcqram:

Ccatracts wikth uz to 10 Histerically 2lack Cclleges and Universities/
Mincrivy Iastizuticas (HRCU/MI) will be awardad to aficrd these HICU/MIs the
czoortunity 2 understand the ctjectives cf the MFIL Prougram research. After 6
mecatas, tarss ccatracts will be awarded te HECU/MIs feor a three year rasezarch
sregram. Contracts will alsc be awarded for the develcoment cf up to thrsze
f:11 clinical zretctyse radiogharmaceutical dalivery svystams fcr pesitren
emiszica tcmegrazhy dxagdcst’cs Resgearch under the M7FIL Prcgram will ccatiaue
a= the curraat resesarch institutions.

{(U) ¥7 1939/1331 Zlaaned Predram:

The Jcint SDI-Cefense Technclcgy Asplicaticns effcrt will centianue to be
emzhasizad, and the raview of SDI technolcgv fcr inclusion into the Technelegy
Azclications Ianfcrmaticn System ccmputer datid zase will te maintained. Addi-
ticnal :eotxﬁga cf the technclcgy aonlxcatlcas panels to review SPI technolegy
fcr gctential azzlication in bicmedical rasearch; electroaics, communications,
and ccemguter tecnnclcav. pcver generaticn, stcrage, aad traasmissicn; and
materials and iadustrial prccesses, will be scheduled.

(U} Medical Fre2e Zlectrcn Laser Prcgram ras2arch is teing pericrmed at:

1. Massachusetis Ceneral Hesgital, Camcridge, MA
2. University cf Utah, Salt Lake Citv, UT
3. Necrtnwestera University, Evanstcn, I

H¥D{ JoQicirn
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IACLASSIFED

Fregram Zlement: 0303223C Froject Number: 85
FI Titla: Sgs:ams Architacture 3udget Activity: 02 Advaaced
and 2attls Management Tachaclcgy Develcrment
4. Baylcr Rssearch Feundatica, Dallas, TX
5. UnlverSLtv of Califcraia, Irvine, CA
§. City Csllege ¢f New Ycrk, New Ycrk, NY
7. University of Scuthera Califcrala, Lecs Angeles, CA
3. UniZcrmed Services Unlversity cf the Health Sciences, 3ethesda, MD
3. Duk2 University, Duriam, NC
tJ. Stanfcrd Uaiversity, Pale Alte, Ca
11. University c¢f Califcraia, San*a 2arzara, CA
2. Vandersilt University, Nasaville, TN
13. Nazicnal Iastitute of Staadards aad Tecaaclegy, CGaithersturg, MD
14. University of M 'cﬂiga1, Aaa Arzcr, MI
15. Purdue University, West Lafayette, IN
15. Friacecca University, Priaceten, NJ
17. Uaiversity cf Scuta Flerida, Tamga, 7L
13. Univarsity cf Califcraia - San Disge, La Jella, CA
13. University cf Texas, Austia, TX
T, (U) CCMZ23ISCN WITH TY 1333 CESCZISTIVZ SUMMARY: This trogram was act
tr2ated as a sacaraze .rcjec: ia the gravicus sucmissicn.
T CF | Imzact aon
CHANGZ Imgact cn Systams Ca;a:ilitiesi Imzact cn Schedulz) FY 1990 Cost
Tach N/A N/A N/A
Scad U/ A N/A N/A
Czst H/A N/A N/A
NAZ2ATIVE DESCZISTICN OF CHANGES (U)
1. (U) TECENICAL CHANGZIS: Ncne
2. (U) SCHEZULZ CHANGES:  Neae
3. (U)  COST CHANGES: Ncne

. (U) Zzrcaram Decumeataticn: MFZL Frcgram Management Plan, Cctcker 1388

G. (U) Relatad Activities: SDIO Direstced EZnergy Prcgram Element, 0803221C

H. (U) Qther

™

sorczriatica Fuads: Neae

I. (U) Iatarnaticnal Cccrerative Agraaments: Ncne

J. {U) Milaszzne Schedule:

HEIEINS NI
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7 199071331 2IINNIAL RCT&Z DESQRIFTIVE SUMMAZRY

Preogram Zlament: 0833224C Budget Ac=zivity: 02
Title: Survivazility, Lechality & advanced Tachnclegy Cevelcrment (U)
Rev Technclegies (U)

A, (U} EI8CUECEE (8 ia Thcusands)

Project 7 3838 FY 8% FY 99 Y 31 Tc Tectal
Numeer Title Actual  =Est st sz Cemz  Preg
50 System Survivazilizy (U) 91,305 102,991 153,453 213,114 Centinuing
31 Lethality & Targes Bardening (U) 83,541 €2.213 124,434 132,728 Ceatinuing
52 Pcower & Fcwer Ceaditicaiag (U 97,204 99,539 205,293 235,373 Continuiag
53 Sgacs Traasgertaticn & Suggert!U)73,353 55,000 124,809 154,750 Centinuiang
S4 Matarials and Structuras (U) 24,330 30,731 83,423 33,961 Centiauing
§3 Ccuntermeasures (U) 21,245 22,270 34,934 42,355 Centiauing
81 Inncvative Scisncez & Tech (U) 22,530 13,375 40,905 43,510 Continuing
83 Sugzert Pregrams (U] 23,131 15,243 8,472 3,578 Ceatinuing
TCTAL FCR FRCGERAM ILIMENT (U) 423,574 406,242 775,737 947,575 Ceantinuiag
3. (U} TEIIIT DESCIIZTION €F TLEIMINT: This program elemeat is cne of six
estaplisied £c implasment tie Frasident’'s Stratagic Delanse Initiative and pro-
vides for develcrzmea:z ¢f k2v tacanclcegles, such as sgace launch, and fer

research intc critical issuss, such as weapon effectiveness axd system surviv- -

acility, which must te seraratad frcm the system cr tachnclcgy srcgonent to
ensure impartial assassments. Sgecific activites iaclude:

1. {U) Cevelcsing t2chnclegies and tactics tc easura ths functicnal
survivazility of peotantial el meats c¢f a shtrategic dafense systam ia the face
cf a de=zrmined Scwvisz effcr: to raader it lneffective,

2. [U) ZReduciag the major uncer:. .cies in ECI's kacwladge cf weagen
effacts and targe: valnerazility therszy greviding essential kacwledge needed
cy systam designers trading cff systam size and techaical aggrcaches.

- b
tachncleglies for stratsgic defense e1=ments requiriang largs amcunts of
stecially ccnditicned e‘ec rical pcwer.

3. (U) Develczment cf electrical pcwer generaticn and ccaditicning

4. (U) Develcping technolcgies to improve significantly sgace

transscrtatica and sussert cazabilities Lﬂcludzng traaspertatica to orbit aad
-,axr/rasupply cn criit.

5. (U) Perfcrming rasearch cn matarials and large-scale structures for
elaments of a strategic defense.

6. (U) Identifying likely Scviat ccuntermeasures tc strategic defense
ssstem ccncezts and/er iandividual systam ccmponents.

mcting ras2arch ia fundamental science and engineering in

7. (U)y Fremeti
s azrlicazle to ballistic missile defense.

tacanical area

AL
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T 1330/1331 BIZNNIAL RLT&E DESCRIPTIVE SUMMARY

33224C Project Numkter: 50
2tle: Xey Tszcinclegies Budget Activity: 02 Advanced
Technclcgy Develcrment

) RTZCUSCES (§ ia T&cusaids)
eact Titl2 Survivacility Prcject

85 TFY 1330 FY 1951 Te Total
mat2 Estimats Esiimate Complate Program
31 183,453 218,114 catinuing

2..1U) Z2IZF DESCRITTICN CF MISSICN 2=CUIREMENT AND S7STIM CAZ22TLITIES:

s b b oo -d

—_—

17} The Survivazi
QCrTiva 3 d
7L7azn
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t is resgensible fcr assuring that &S can
Suppressica Threat (DST). The FY 39/90/91
ccus cn easuring apgrecriate survivapility
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7 Analysis and Medeling - The Survivasility Project
adividual su:v‘vability ceticns vs. iadivicual
equate asgreach fer SDI survivasility needs. Studies
ccmzialag suites cf survivaczility anhancament
tiva, synergistic s'vvxva-x’xtj rasules.
Cevelcrzment ~ Survivazility tachaclegies fcr Phase I
ed and demecastratad fc* Fretacticn agaiast DSTs.
1nolcc/ Transfer - We are raquiring contracicrs te develop
m:lemeﬂg iafuisica plaas tc inccrpecrate available tacihnclegy.

es., Validatien, and Evaluation - Aggressive Azove Grecund Test-
and Uhdergrodad Testlag (UGT) are accemglished tc prove
ies. The Integrated Survivability Exgeriment [INSURS) will
a majcr pertiecn ef the FY 90/91 effort. This pregram vali-
arvivazility tschaclegies ia as near to cgerational ccafigura-
cessizle pricr to MS II.
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(U) The azcve itsms, takea as a whcle, will provide SDS with the vali-
datad tachnclegies and concepts necessary fer overall SCS survivability.

C.(U) PRCCEAM ACCCMELISHMENTS AND SLANS:

(Ur 3¢ 1233 Accemclishments:

¢ (U) Delensive Shield Pemcastratica (DSD): praliminary desigas
ccmpletad, centiaued laser and XZW tests.

c (U) Dnvalcced cgtics vulnerazility datacase; began hardaess
L.,*cvemeqt; '

¢ (U} Pericrmed additional ACTs ca new cgtical ccating tacaniques to
demcnstrate JCS or higher vulnerability levels.

[140f §PPIFIFD
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Srogram Ilament: J832224C Project Numcer: 59
TI Titla: Xey Tacanclcogles Sudget AC"'«":[- 02 Advanced
Technclegy Develczmeat
c (U) Ze2iined analyzical techniques to predict survivazility levels of
cztizal cemrconents.

¢ (U} Demcastratad Laser Hardened Materials Zvaluation Laxz (ILEMEL) at
130 kW laser cutgut.

¢ (U} Selactzd material aad design fer protctyze salald against
cellezs and lasers.
) ¢ (U Cemcnstrztad laser aardeaiag technclcgy fcr SDI ccoaponents.
¢ (Ul Csnguczad ¢ n;cn nt lasar validatica tasts ¢f seascr train and

vazla antannas.

) c (U Dx:e-ni“e }l ium {3e) mirrer maaufacturing preeass
i ~2idelines. :
c (U Cempleted £irst cycle cf ACT vulnerabxlxty data tase development
fer Mer:zury-Cadmium-Telluride (HgCdTe2) IZ datacters.
e [ Tastad c:r:c:ents in pregaratica for Mine-al Quarry UGT.

VemeaT

Fzssive s:-"-vabil-- tachaclegy devalczment tc suggert Phase I

eilzmants 27 Milastcne II:

-iu) Llasar nardenad structurss, adhesives, radiatcrs, attitude
ceatrsls, and iasulaticn for S3I and S3TS

-.Ul laszr 2valuatica cf mission critical cgtical seascrs

‘J} Nuclaar hardaning feor cocmpeneats, cptics, and strucktures

for 527, SsTS, B8TS, EnIS, aad GSTS.

-J)  lLaser and XI scacacraf aields for S5TS and S2I

-1J) Mazzriazl/ccmscnent cna*ac:er;:aticn, evaluatica, and
validazica c¢f survivazility tachnclegy

=.U) Zvaliazicn cf NP2 and FEM/EW thareats agaiast Fhase I
Zlzmeats

o {U) Active tachaclegy efferts in FY 1983 iaclude:
-U)  Ehert and leag tarm tactical deccys fer lew and medium

earth crdit satellites

=1J)l Cztical and Zlectrecaic Ccuntarmeasuras (CCM/ICM)

. -:U)  Zlzment scftware c.rc:mveatxcn/recvuf.gurac ca, BM/C3

sigrature raducticn

-{U]l Pra-deczlcyment a1d c*eraFLCﬁal tacanclegies fer
greouad-rasead Elements
<ic

¢ (U) Validatica and Verificatica tasting cf survivanility
tachnclegies via AGT/UGT ia suppert of INSURS

¢ (Ul Conduct systams su vivability/assessments, generate
survivazility sgecificaticas, develcs tachnclegy raguirements,
caduct tasts and evaluaticns

(Ul 7 13%3) Zlanzed Zrearam:

¢ (U} Ceatinue eficrts frem the 77 1339 Project to suctsers Faase I
tzchnclegy ragquiraments

¢ (U} Ceacinue tacinclegy/survivazility grograms frem T7 1333 Project:
-'U) Lasar Hardeain

<

2g: Hardesned Comgpenent/DCesigns, Hardened

oo END |




